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AUTHORITATIVE 
SOURCES 
CONTINUE 
TO CONFIRM 
THE 
WIDE MARGIN 
OF SAFETY OF— 


GITALIGIN’ 


(WHITE'S BRAND OF 
AMORPHOUS GITALIN) 


A digitalis preparation of choice for 
routine management of congestive 
heart failure, Gitaligin’s wide thera- 
peutic range permits rapid digitali- 
zation and successful maintenance 
with a minimum of toxic side re- 
actions—even in refractory cases 
where other glycosides have failed. 
a 

Simple dosage equivalent: 0.5 mg 
tablet) of Gitaligin is approximately 
equivalent to 0.1 Gm. (1% gr.) digi 
talis leaf, Gitaligin is supplied in 0.5 
mg. tablets, deep scored for accuracy 
and Bexibility of dosage—in bottles of 
W and 100. 


WHITE LABORATORIES, INC, 
Kenilworth, N. J. 


“The clinical application of the wide difference 
between toxic and therapeutic dose in gitalin 
[{Gitaligin] is an important advance in the 
pharmacology of cardiac glycosides.” 


5 out of 9 patients “did not manifest toxic 
symptoms even after 6 to 24 weeks at dosage 
levels 3 to 6 times their minimal 
maintenance requirement.” 


“,..in the refractory cases of heart failure where 
desirable digitalis effect cannot be maintained 
without toxicity (the therapeutic range having 
dwindled to nothing as it tends to do in advanced 
heart disease), gitalin [Gitaligin] 

with its wider therapeutic range 

may still be effective when other 


preparations have been found Bdltorlal, Annals of 
wantin — 40:820 (April) 


“Instead of requiring two-thirds of the toxic dose 
before attaining a therapeutic effect, the usual 
patient will respoaud when approximately one-third 
of the total toxic dose is administered.” 
Batterman, R. C.; 
DeGraff, A. C., and 


Ross, O. A.: Cizcula- 
tion 5:201 (Peb.) 1952. 


& 
Dicsitroff, 5. P.; 
a Griffith, G. C.; 
Thorner, M. C., and 
Walker, J.: Annals of 
Int, M. 39:1189 (Dec.) 
1953, 
J. Med. Sc, 227:168 
(Feb.) 1954. 


for daytime sedation... 
or a good night's sleep 


convert your “barbiturate patients” 


VATION TO DORIDEN MAS Ni 
“AVERAGE DOSAGE: 
Daytime Sedative— 0.26 Gm. t.i.d, or 


@ Hypnotic-0.5 Gm. at bedtime 
SUPPLY: Tablets (scored), 0.25 Gm. and 
DORIDEN® (giutethimide CIBA) 


MEDICAL HORIZONS Monday Pm. 


‘ 
te 
& 


Nest Cowes best to the relaxed patient. 


Noludar relaxes the patient and usually induces 


sleep within one-half to one hour, lasting for 
6 to 7 hours. Clinical studies in over 3,000 
patients have confirmed the usefulness of 
Noludar in the relief of nervous insomnia and 
daytime tension. Noludar ‘Roche’ is not a 


barbiturate. Available in 50-mg and 


200-mg tablets, and in liquid form, 
50 mg per teaspoonful. 
Noludar® - brand of 


methyprylon 


Hoffmann - La Roche Inc 


Nutley . N.Jd. 
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SALCORT 


Salcort performance stimulates a depend- 
able response in arthritic conditions; early 
functional improvement and a sense of 
well being are significant. Smaller doses 
of salicylates and cortisone combined 
produce a therapeutic response equiva- 
lent to that of large doses of cortisone... 
side reactions are eliminated and contin- 
uous therapy is permitted. Salcort pre- 
sents no withdrawal problems. 


Each tablet contains: 

Cortisone Acetate 

Sodium Salicylate 

Aluminum Hydroxide Gel, dried 

Calcium Ascorbate wh: 
(equivalent to 50 mg. Ascorbic Acid) 

Calcium Carbonate 

*U. S. Potent No. 2691662 


professional literature and sample 
available on request 


THE S. E. MASSENGILL CO. BRISTOL, TENN. 
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Diatussin changes difficult-to-dose 
children into willing patients. 
Mothers, too, like Diatussin because 
it’s easier to give. Two to four drops 
do the work of spoonfuls of syrup. 


Dropped directly on the tongue or 
on a spoonful of dessert or cereal, 
Diatussin lessens frequency and 
severity of cough. Non-narcotic, 
Diatussin preserves the vital cough 
reflex, avoids sedation and gastro- 
intestinal disturbances. 


tykes don’t “take on” when they take... 


DIATUSSIN: 


non-narcotic cough control 
ischo 
DIVISION 
Dosage: 


Under 5 years...2 to 4 drops three or 
four times daily. Over 5 years...5 drops 
three or four times daily. 


Formula: Diatussin 
Thyme (alcoholic extract). . . 39% 
’ Drosera (alcoholic extract). . . 39% 


Supplied in 6-cc. bottles with dropper. 


Diatussin Syrup, in 4-0z., pint and gallon 
bottles, contains in each teaspoonful 2 
drops of the extract in an aqueous dex- 
trose vehicle. 


AMES COMPANY, INC ELKHART, INDIANA (sy 
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Peritrate, a long-acting coronary vasodilator, 
has repeatedly demonstrated its effectiveness 
in preventing attacks of angina pectoris in 4 
out of 5 cases.’ 


Prophylaxis with Peritrate results in fewer, 
less severe attacks, reduced nitroglycerin de- 
pendence, improved EKG’s where abnormal 
patterns exist and increased exercise tolerance. 


Peritrate’s action is similar to that of nitro- 
glycerin but considerably more prolonged... 
“favorable action [can] be elicited for 5 hours 
or more after its administration.”* 


4 out of patients 


you can prevent attacks of angina pectoris 


Usual dosage is 10 to 20 mg. before meals 
and at bedtime. 


The specific needs of most patients and 
regimens are met with Peritrate’s four dos- 
age forms. Peritrate is available in both 10 
and 20 mg. tablets; Peritrate Delayed Action 
(10 mg.) allows uninterrupted continuation 
of protection through the night. Peritrate with 
Phenobarbital (10 mg., with phenobarbital 
15 mg.) where sedation also is required. 


1. Winsor, T., Humphreys, P.: Angiology 3:1 (Feb.) 1952. 
2. Plotz, M.: N. Y¥. State J. Med. 52:2012 (Aug. 15) 1952. 
3. Dailheu-Geoffroy, P.: L’OQuest-Médical, vol. 3 (July) 1950. 
4. Russek, H. L, ef al.: Am. J. M. Sc. 229:46 (Jan.) 1955. 
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ELECTROCARDIOGRAPHY 
DEVELOPED 


CATHETERIZATION 
MONITOR RECORDER 
(MULTI-CHANNEL) 


“SIMPLI-TROL” PORTABLE 
ELECTROCARDIOGRAPH 


The first Cambridge Electrocardiographs 
were introduced over thirty-five years 
ago. From the beginning, these fine in- 
struments consistently produced accu- 
rate Electrocardiograms. As the science 
of Electrocardiography has developed, 
CAMBRIDGE has been ready with new 
instruments of greater scope to serve 
the ever increasing requirements of the 
Cardiologist. 


Three of the more recent instruments 
are shown above. The AUDIO-VISUAL 
HEART SOUND RECORDER enables the 
Doctor simultaneously to HEAR, SEE and 
permanently RECORD heart sounds. The 
CATHETERIZATION MONITOR-RECORDER 
is a flexible and comprehensive instru- 
ment that indicates and simultaneously 
records EKGs, pulse waves, EKYs, 
BCGs, pneumograms, intra-cardiac 


PIONEER MANUFACTURERS 


MEASURING RADIOACTIVITY, ETC, 


AUDIO-VISUAL 
HEART SOUND RECORDER 
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CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 
PLETHYSMOGRAPHS, AMPLIFYING STETHOSCOPES, 
RESEARCH pH METERS, AUTOMATIC CONTINUOUS 
BLOOD PRESSURE RECORDERS, INSTRUMENTS FOR 


OPERATING ROOM 
CARDIOSCOPE 


“SIMPLI-SCRIBE” DIRECT WRITER 
ELECTROCARDIOGRAPH 


blood pressures, etc. The OPERATING 
ROOM CARDIOSCOPE provides continuous 
observation of the electrocardiogram 
and heart rate during surgery and warns 
of approaching cardiac standstill. Not 
shown is the EDUCATIONAL CARDIOSCOPE, 
an invaluable aid in teaching electrocar- 
diography and auscultation by audio- 
visual demonstration. 


The Doctor, Hospital or Institution se- 
lecting a CAMBRIDGE is assured of com- 
plete satisfaction . . . an instrument de- 
signed and built by precision instrument 
makers. 


Send for descriptive literature 
CAMBRIDGE INSTRUMENT CO., INC. 
3744 Grand Central Terminal, New York 17, N. Y. 
Chicago 39, 4000 West North Avenue 
Philadelphio 4, 135 South 36th Street 
Cleveland 15, 1720 Euclid Avenue 
Detroit 2, 7410 Woodward Avenue 


THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS. 
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= complete 
ulcer therapy 


provides prolonged relief of ulcer pain.’ 
Kolantyl: 1, Neutralizes acid, 2. Inhibits pepsin, 3. Re- 
lieves hypermotility and spasm through musculotropic 
action, 4. Relieves spasm through neurotropic action, 
5. Forms protecting demulcent, 6. Inhibits lysozyme. 
This combination of ulcer-combating ingredients in pleasant- 
tasting KOLANTYL Gel, or convenient tablets, makes rational 
its use as the medication of choice in peptic ulcer therapy. 


Rx Information 


Kolantyl 


Gel and Tablets 


Action: 

Bentyl* content affords spas- 

molysis and parasympathetic- 

depressant actions without the 

side effects of atropine. 

Rapid, Prolonged Antacid Relief 
.. Balanced antacids — no lax- 

ation — no constipation 

Proven Demuleent Action... 

Helps protect normal cells, en- 

courages cellular repair 


Anti-enzyme Action... Necrotic 
pepsin and lysozyme action 
checked 


Composition: 
Each 10 ce. of KOLANTYL Gel or 
each KOLANTYL tablet contains: 
Bentyl Hydrochloride 
Aluminum 

Hydroxide Gel 
Magnesium Oxide 
Sodium Lauryl Sulfate... 
Methylcellulose 


Dosage: 

Gel — 2 to 4 teaspoonfuls every 
three hours, or as needed. Tab- 
lets —2 tablets (chewed for 


more rapid action) every three 
hours, or as needed. 


Supplied: 
Gel — 12 oz. bottles. Tablets — 
bottles of 100 and 1,000. 


1. Johnston, J. Indians St. M.A. 46:869, 
1953. 2. McHardy, G., and Browne, D.: Southern 
M. J. 45:11399, 1962 

*Merrell’s distinctive antispasmodic that is mere 
effective than etropine—free trom side effects of 
stropine” 


THE WM. 8. MERRELL COMPANY 
New York CINCINNATI St. Thomas, Ontario 


Merrell 


Pioneer in Medicine 
for Over 125 Years 
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BETTER-TOLERATED 
SALICYLATE FOR RHEUMATOID ARTHRITIS 


Gastric upsets from aspirin are 3 to 9 times as fre- 
quent among arthritics as they are among the 
general population. However, Burrerin is well 
tolerated by arthritics. At the Robert Breck 
Brigham Hospital of Boston 70 per cent of arthrit- 
ics with a proved intolerance to aspirin could take 
Burrerin without gastric distress.’ 

Although patients often use sodium bicarbonate 
with aspirin to alleviate gastric symptoms, clini- 
cians know that this causes a lowering of the sali- 
cylate level of the blood serum.’ Moreover, this 
practice may cause retention of the sodium ion.’ 
Pre-existing symptoms of cardiorenal disease have 
been aggravated.’ 


1M ARTHRITIS—WHEN LARGE AND 
PROLONGED SALICYLATE DOSAGE 15 INDICATED, 
GIVE BETTER-TOLERATED BUFFERIN. 


Each BUFFERIN tablet 
combines 5 gr. acet 
yisalicylic acid with 
magnesium carbonate 
and aluminum giycin 
ate. BUFFERIN is avail 
able in botties of 12, 
36, 60 and 100 tabiets 


B References: | Fremont-Smith. P.: J. A.M.A. 158:386, 
1955, 2. J.A.M.A. 141: 128, 1949. 3. M. Times 81:41, 1953. 


oan TWICE AS FAST AS ASPIRIN 
BUFFERIN S NOT UPSET THE STOMACH 


BRISTOL-MYERS CO. 


19 West 50 Street, New York 20, N. Y. 
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Amesec 


... combines sympathomimetic action with 
bronchorelaxing effect and sedation 


Continuous symptomatic relief is usually main- 
tained with 1 pulvule t.i.d. To prevent noctur- 
nal attacks, prescribe 1 pulvule plus 1 ‘Enseal’ 2 
(Timed Disintegrating Tablet, Lilly) at bed- me 
time. The ‘Enseal’ will release the medication i. 
after four or five hours. 


Each pulvule or ‘Enseal’ provides: 


Available in bottles Ephedrine Hydrochloride 25 mg. 
Aminophylline 130 mg. 

100 and 500. 
‘Amytal’ (Amobarbital, Lilly) 25 mg. 


ELI LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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APPROACHES TO THE CHEMOTHERAPY 
OF VIRAL DISEASES* 


Frank L. Jr. 


Member, The Rockefeller Institute for Medical Research; Physician, Hospital of the Institute 


sesesesesesesrrecrive chemotherapy for numerous bacterial infections 


3 is of course a well established fact. Certain concepts 

E which have arisen from the study of antimicrobial sub- 
stances may bear on efforts to develop effective chemo- 
sesesesesesesa therapy for viral infections, A brief appraisal of the basis 
for these concepts seems desirable as an introduction to this discussion, 
All of the substances that are useful in the treatment of bacterial 
infections have one property in common, Each of these modern chemo- 
therapeutic substances leads to a reduction in the number of susceptible 
bacteria in the infected tissue. This is the effective mechanism through 
which the sulfonamides, penicillin, streptomycin and the tetracyclines 
exert beneficial effects on various diseases caused by bacteria. In each in- 
stance, the reduction in the number of bacteria is the result of an effect 
upon the rate of growth of the microorganism, Although the biochemi- 
cal mechanisms are not identical and different chemotherapeutic drugs 
affect different bacteria in distinctive ways, the end result is the same. 
The rate of growth of the microbe is diminished and the production of 


* Presented at the 27th Graduate Fortnight of The New York Academy of Medicine, October 29, 
"1954, 
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more bacteria is retarded, When the rate of growth is reduced enough 
to be lower than the rate of death or destruction of the microbe, the 
number of bacteria in the infected tissue decreases. Only when this 
result is produced are chemotherapeutic compounds effective in the 
treatment of bacterial infections. 

If the number of bacteria is not diminished by the drug, the infec- 
tion continues unabated and no response to the use of the antimicrobial 
compound is seen. As is well known, certain bacterial infections are not 
favorably affected by chemotherapeutic drugs which are highly effec- 
tive in other bacterial infections. For example, penicillin is not effective 
against most infections caused by gram-negative bacilli. The reason for 
this is that penicillin has but little effect upon the rate of growth of such 
bacteria, Similarly, the loss of a therapeutic effect during the course of 
treatment is explained on the same grounds. Bacteria may become resist- 
ant to the growth-retarding effect of an antimicrobial compound during 
chemotherapy. Resistant bacteria are those that are able to grow in the 
presence of a compound that previously prevented growth. When resist- 
ant bacteria appear during an infection, the number of bacteria in the 
infected tissue increases despite continued use of the drug, and clinical 
evidence of disease reappears, Because the compound now fails to retard 
growth of the bacteria, the therapeutic effect is lost. 

The development of the concept that effective chemotherapy in 
bacterial diseases is dependent upon reducing the rate of growth of the 
infecting organism may have importance for chemotherapy in viral 
diseases. Although viral infections are different from bacterial infections 
in a number of aspects, both kinds of infection have one common fea- 
ture, Neither bacterial nor viral infections develop unless the infective 
agent multiplies in the host tissue, In both cases, clinical signs appear 
when the number of infective organisms in the invaded tissue becomes 
large. Infection either with viruses or bacteria is dependent upon multi- 
plication or reproduction of the infecting agent and does not develop 
in its absence. 

Not only is the fact of multiplication of the infecting agent essential 
to the development of infectious disease, but also the rate of multiplica- 
tion is important. As was stated earlier, sufficient reduction in the rate of 
bacterial growth by a chemotherapeutic substance leads to eventual cure 
of the disease. In addition, so-called avirulent viruses fail to cause mani- 
fest disease, even though they induce an inapparent infection, because 
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they reproduce more slowly than fully virulent viruses.’* As a direct 
result of the slower rate of reproduction, the number of virus particles 
in the infected tissue is smaller and obvious clinical signs of disease do 
not develop. This property of certain avirulent viruses has been of great 
benefit to human beings. Smallpox and yellow fever vaccines, for 
example, do not lead to frank virus diseases because the active viruses 
they contain multiply at a reduced rate. 

Because chemotherapeutic substances which diminish the rate of 
bacterial growth are effective in the treatment of bacterial infections, 
it seems probable that compounds which inhibit the rate of virus repro- 
duction should be effective in the treatment of virus infections, This 
idea has formed the basis for much research on chemotherapy in virus 
infections during recent years, and has been a major premise to which 
those in our laboratory have held for some time.*'° The experimental 
results that have been attained thus far have strengthened the view that 
this approach to the chemotherapy of virus diseases merits continued 
exploration. 

One may ask why, in the light of the number of highly effective 
substances available for the treatment of bacterial diseases, has there 
been so much difficulty in finding substances equally effective in the 
treatment of virus diseases? It is well known that except for the diseases 
caused by the psittacosis-lymphogranuloma group of agents, none of 
the virus diseases of man is strikingly altered by available chemothera- 
peutic drugs.® The answer to this question is not that small effort in a 
few laboratories has been expended on the problem, In fact, a great 
amount of effort has been exerted in many highly competent labora- 
tories, Enough success has been achieved in experimental virus infections 
in animals to warrant still greater effort. The major difficulty has not 
been to find substances that inhibit virus reproduction in some suscep- 
tible host. A number of such substances are now known."* The chief 
problem is to discover substances that will restrict virus multiplication 
in human beings without at the same time causing damage to the patient. 

The single feature which makes viruses so different from bacteria 
is not their very small size, but their unusual means of reproduction. 
They are entirely unable to reproduce except when inside susceptible, 
living host cells. Viruses are the most absolutely parasitic of all infectious 
agents and only from the tissue cells they enter can they obtain every- 
thing they need for reproduction. To inhibit their reproduction it is 
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necessary to retard intracellular processes, and this fact immediately 
raises a major difficulty. That compounds active against extracellular 
viruses cannot be expected to be useful in the treatment of virus diseases 
is now clear. The most ideal substance for an extracellular attack on 
viruses is specific antibody, but there is abundant evidence that immune 
sera are of no value in the therapy of virus diseases.* Most workers in- 
terested in chemotherapy are no longer concerned with the possibility 
of an extracellular attack on viruses, Current work in the field is directed 
chiefly toward modifying the intracellular reproduction of these 
agents.” 

It is not difficult to alter the rate of virus multiplication in experi- 
mental animals. Mild damage to infected host cells, produced by almost 
any means, results in some reduction in virus reproduction, Many com- 
pounds are known which will produce this effect.”* Clearly, the more 
damaging a compound is for host tissue, the less likely it is to be useful 
as a therapeutic agent. If the substance is sufficiently damaging to in- 
fected tissue, the treatment can cause results worse than those produced 
by the untreated disease. 

What is desired in the chemotherapy of virus infections are sub- 
stances which affect some intracellular processes that either are specially 
required for virus reproduction or are used at a more rapid rate by the 
virus than by the infected host cell. This is a large problem and its 
solution is especially difficult because of the incompleteness of knowl- 
edge of the mechanism of virus reproduction. A variety of approaches 
is being employed in different laboratories, and there is no way to 
determine which is the most likely to succeed. In the end, that approach 
which yields the most effective substances, active in the largest number 
of virus diseases, will be the most beneficial. For the reasons indicated 
earlier, we adhere to the view that compounds which inhibit intracell- 
ular virus reproduction are those of interest and possess the potential 
of becoming models for useful chemotherapeutic substances. 

Laboratories in a number of large industrial organizations and in 
numerous academic institutions have tested many thousands of sub- 
stances against one or another virus infection in various experimental 
animals or tissue culture systems. Although the great bulk of substances 
has shown no significant inhibitory activity, a number of substances 
have been found which do inhibit virus multiplication.”** Among these 
are some which appear highly active, for very small quantities inhibit 
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Tame I—INHIBITION OF INFLUENZA VIRUS MULTIPLICATION 
BENZIMIDAZOLE DERIVATIVES 


BY 


Influenza B virus 
multiplication 


Compound Host 


MQ. Per cent of Control 


DRB* 0.016 1 


Tissue culture 


=i 4.0 Chick embryo <3 
4.0+ Mouse 9 
TRB** 0.002 Tissue culture l 
* DRB = 5,6-dichloro-1-6-D-ribofuranosylbenzimidazole. 
** TRB = 4,5,6- (or 5,6,7-) trichloro-1-8-D-ribofuranosylbenzimidazole 
t Per day. 


Data from I. Tamm et al.™ in J. exp. Med. 99:227, 1954; and I. Tamm” in Science 120847, 1954 


the reproduction of certain viruses in host tissue cells. A few substances 
have been shown to retard multiplication even when given after the 
virus has entered the cell. Such substances qualify as the most interesting 
found so far and eventually may point the way toward useful 
chemotherapy. 

During the past three years Igor Tamm and his associates in our 
laboratory have studied the relation between inhibitory activity and 
chemical structure of certain specially designed derivatives of ben- 
zimidazole, This area of investigation was chosen because of structural 
relations of some benzimidazole derivatives to part of the vitamin Bis 
molecule as well as to a constituent of nucleic acids, New compounds 
have been prepared in a series of chemical steps, in which each new 
step depended upon the structure-activity relations found in those pre- 
ceding it. As a result of this carefully controlled approach it has been 
possible to produce new compounds which are highly active as in- 
hibitors of influenza virus multiplication."''’ The most effective com- 
pound is over 700 times more active than benzimidazole itself." The 
new compounds were synthesized by Karl Folkers and Clifford Shunk 
and their associates at The Research Laboratories of Merck and Com- 
pany. The most active compound, designated TRB, has a ribose sugar 
at one position and three chlorine atoms at other positions in the ben- 
zimidazole molecule." A few micrograms of TRB markedly inhibit 
influenza B virus multiplication in tissue culture (cf. Table 1). This is 


November 1955, Vol. 31, No. 11 


. 
te ‘ ag 
Me 
eras) 
ie 
7 
= 
rar 
| 
: 


788 F. L. HORSFALL, JR. 


INHIBITION OF MUMPS VIRUS MULTIPLICATION BY 
BENZIMIDAZOLE DERIVATIVES 


Tame Il 


Mumps virus 


Compound Host multiplication 
Mg. Per cent of Control 
DRB* 1.0 Chick embryo 3 


TRB** 


1.0 4 


* DRB = 5,6-dichloro-1-8-D-ribofuranosylbenzimidazole. 
** TRB = 4,5.6- (or 5,6,7-) 


Data from I, Tamm” in Science 120 847, 1954. 


the most potent inhibitor of influenza virus reproduction that has been 
discovered to date. In addition, this substance inhibits the multiplication 
of mumps virus in the intact chick embryo" (cf, Table II). 

Extensive studies on an almost identical substance, designated DRB, 
which contains two rather than three chlorine atoms, revealed some 
highly interesting properties.’* This compound also is a potent inhibitor 
of influenza A or B virus multiplication and is effective in both the 
mouse and chick embryo as well as in tissue culture’ (cf. Table 1). 
This fact is of considerable importance, for many substances which have 
shown inhibitory activity in tissue culture or even in the intact chick 
embryo have failed to show similar effects in mammalian hosts, Like 
the trichloro derivative, the dichloro compound, DRB, also inhibits 
mumps virus reproduction in the chick embryo" (cf. Table II). 

In inhibitory amounts DRB causes no significant toxic effects."® It 
does not reduce the oxygen consumption of host tissue and does not 
affect the growth of host cells in tissue culture. On withdrawal of the 
substance, the inhibitory effect on virus multiplication persisted for 
more than thirty hours. Of perhaps most importance is the finding that 
this synthetic compound acts after the virus has entered cells and im- 
pedes its reproduction inside the infected cells."7 As a result, the number 
of new virus particles produced is greatly diminished even though the 
cells are not demonstrably damaged. Like certain other compounds that 
are capable of inhibiting the multiplication of some viruses inside in- 
fected cells, this substance has no effect upon influenza viruses when 
they are outside of cells and consequently are not multiplying. The 
chlorine substituted ribosides of benzimidazole, as they are called, do 
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Taste IIT—INHIBITION OF PNEUMONIA VIRUS OF MICE AND 
MUMPS VIRUS MULTIPLICATION BY POLYSACCHARIDES 


Polysaccharide Virus** Host Virus Multiplication 
Mg. Per cent of Control 
KPB* 0.1 Mouse 1 


KPB* 
KPB* 


0.1 Mouse 


Mouse 


KPB 1.0 Mumps Chick embryo 1 


KPB 1.0 1AV Chick embryo 100 
KPB 1.0 IBN Chick embryo 71 


* KPB K. pneumoniae, type B, capsular polysaccharide. 
** PVM Pneumonia virus of mice. 

1AV = Influenza A virus. 

IBV = Influenza B virus. 


Data from Horsfall and McCarty* in /. exp. Med, 85:623, 1947; and Ginsberg et al." in J. exp 
Med. 87 :385, 1948. 


not inactivate or destroy influenza viruses, Their action appears to be 
confined to an effect on the intracellular reproductive process.’*"" 

As was indicated earlier, virus disease does not develop unless virus 
multiplication occurs, If reproduction of the agent is an essential prelimi- 
nary to the production of disease, then restriction of the reproductive 
process should modify the illness. This hypothesis was tested in experi- 
ments with a natural respiratory disease of mice. The virus used is a 
small one, less than half the size of influenza and not quite twice the 
size of poliomyelitis. The agent causes a uniformly fatal pneumonia in 
mice, Multiplication of the virus is inhibited by a few micrograms of 
some bacterial polysaccharides.‘ The most active inhibitors, oddly 
enough, are the capsular polysaccharides of Klebsiella pneumoniae. 
Although the polysaccharide from each type of K. pneumoniae in- 
hibits the reproduction of pneumonia virus of mice, designated PVM, 
and mumps virus, none of them is capable of retarding the multiplica- 
tion of influenza viruses either in the mouse or in the chick embryo! * 
(cf. Table 

These findings raise the possibility that a number of different chemo- 
therapeutic substances may be needed if different virus diseases are 
eventually to be treated effectively.” This situation would not be 
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Tame IV—CHEMOTHERAPY OF DISEASE CAUSED BY 
PNEUMONIA VIRUS OF MICE ’ 


Treatment Virus multi- Extent of 
Polysaccharide given plication pneumonia Died “ 


Per cent of Per cent of 
Mg. Day Control Control Per cent 
KPR* 0.02 2 4 43 0 


“ 0.02 3 12 55 34 
100 


None 


* KPB K. pneumoniae, type B, caprular polysaccharide. 
Data from Ginsberg and Horsfall® in J. exp. Med. 93:161, 1951. 


greatly different from the current status of chemotherapy in bacterial 
infections. As is well known, different bacterial diseases frequently 
require different chemotherapeutic compounds. 

The K. pneumoniae polysaccharides affect the multiplication of the 
small virus, PVM, in a manner closely similar to that of the benzimid- 
azole chloro-ribosides on influenza virus reproduction. They do not 
affect the virus when it is outside cells.‘ They markedly inhibit intracel- 
lular reproduction even when given after the virus has entered the lung 
cells.” The number of new virus particles produced is greatly decreased 
as a result, 

In direct tests of chemotherapeutic effectiveness it was found that the 
polysaccharide modified the course of the disease and converted a virus 
infection, which is rapidly fatal in control animals, into a mild illness 
from which treated animals recovered.® This result was secured with a 
total dose of 20 micrograms of K. pneumoniae polysaccharide per mouse 
when treatment was commenced two or three days after infection. Be- 
fore the substance was given, considerable virus reproduction had 
occurred and definite pneumonia was already present. After the admin- 
istration of the polysaccharide, further multiplication of the virus was 
inhibited and soon ceased entirely. At the same time the progress of the 
pneumonia was retarded and the lesions finally resolved (cf. Table IV). 

This is not the only example of what appears to be a successful 
result in the chemotherapy of infections caused by small viruses. It has 
been reported’® that the antimalarial drug, atebrin, both inhibits the 
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multiplication of equine encephalomyelitis virus and modifies the disease 
produced by this agent in mice. Other acridine compounds have been 
found to inhibit the multiplication of mumps and influenza viruses both 
in tissue culture and the chick embryo.*":*' In this case also the evidence 
supports the idea that intracellular reproduction of the viruses was 
affected. 

Various analogues of amino acids, particularly methionine, have 
been shown to inhibit the multiplication of influenza or poliomyelitis 
virus in tissue culture.**** These compounds do not inactivate extracel- 
lular virus, and are thought to interfere with the intracellular synthesis 
of new virus particles, The inhibitory effects of certain of these ana- 
logues can be blocked by the natural amino acids, This is considered as 
evidence that these amino acids are involved in the biosynthesis of the 
virus inside infected cells.**** 

Some amino sulfonic acids, which may be thought of as analogues 
of natural amino acids, also possess inhibitory activity, Such compounds 
have been found to inhibit the reproduction of influenza virus in tissue 
culture, chick embryos and mice.***° 

Extensive studies on the effects of various compounds on vaccinia 
virus infection have revealed a number of substances which have in- 
hibitory effects.***? Among the more interesting are certain substituted 
thiouracils, which are analogues of nucleic acid constituents, Such com- 
pounds do not inactivate extracellular virus particles but have a bene- 
ficial effect upon the virus disease in mice. The mortality rate is reduced, 
and treated animals produce less virus than controls.” 

In addition to the K. pneumoniae polysaccharides," '* there are 
other biological products of uncertain chemical structure which possess 
inhibitory activity. A mold product, designated Helenine, has been 
demonstrated to exert a favorable therapeutic effect in mice infected 
with swine influenza virus or certain encephalitis viruses.’ Moreover, 
another mold filtrate, designated M-8450, has been found to be active 
against infections caused by some encephalitis viruses and poliomyelitis 
virus in mice.** It may be of considerable interest that although large 
amounts of the crude filtrate were needed, this material had a beneficial 
effect on Type I poliomyelitis in monkeys.* The incubation period was 
increased and the incidence of paralysis in treated animals was decreased. 

These selected examples represent only a small fraction of the total 
number of reports that have appeared on the results of chemotherapeutic 
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experiments on virus infections in laboratory animals, They were 
selected to indicate current areas of activity in this field and to illustrate 
the ways in which the problem is being approached, The results that 
have been obtained thus far provide support for the idea that a sub- 
stance which inhibits virus multiplication can produce a_ beneficial 
therapeutic effect on a virus disease. If further work brings additional 
support for this concept there will be some basis for an optimistic atti- 
tude toward the problem, It is already clear that there is need for much 
caution and for critical appraisal of results in this field, As events draw 
nearer to the eventual trial of some inhibitory compounds in the treat- 
ment of patients with virus diseases, the reasons for a very careful 
approach will greatly increase. 
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THE TRAINING OF AN 
OPHTHALMOLOGIST * 


The Charles H. May Memorial Lecture 


Woops 


Professor of Ophthalmology, Johns Hopkins University and Ophthalmoloyist-in-Chief, 
Johns Hopkins Hospital, Baltimore, Md. 


Sr is a high honor to give the annual lecture which com- 
memorates the name of one of the great figures of Ameri- 
I can Ophthalmology. It is also a singular personal pleasure 


Q because Charles H. May was a leader in ophthalmology 


4 when I first entered this specialty and was one of those 
whose forms and thoughts influenced my own life. 

Dr. May was born in my home city of Baltimore in 1861, and died 
in 1943 at the age of 82. He was one of a group of distinguished ophthal- 
mologists which included Drs, de Schweinitz, Bull, Weeks, Reese, Casey 
Wood, Wilmer, Harry Friedenwald, my own father Hiram Woods, 
and other great men. These men lived and labored in what I like to 
call the “formative period” of American ophthalmology. They de- 
voted their lives to the intensive study of their specialty, and they 
‘, placed ophthalmology on a firm clinical base. They built, each in his 
own individual fashion, the very foundations on which modern Ameri- 
can ophthalmology now rests. They are the great figures of their day; 
if and in thinking of their lives and accomplishments, | cannot help but 
a recall Dr. Patton's classic phrase, and wonder if we today are not 
a pygmies perched on the shoulders of those giants of yesterday. 
og The century and a half preceding this formative period had wit- 
nessed the gradual emergence of ophthalmology as a distinct specialty. 
. It had been marked by great advances in ophthalmic surgery, by the 
recognition of many clinical entities, and above all, by the invention i 
bi: of the ophthalmoscope. The era of Dr. May was marked by the de- 
velopment of refinements of surgical technique, by the intense 


. objective study of ocular semeiology, by the cataloguing and system- 


* Presented at the meeting of the Section on Ophthalmology at The New York Academy of bite: 
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atic classification of ocular inflammations, degenerations, and diseases, 
and by the beginning of the study of the pathogenesis of ocular dis- 
ease. This was the era which saw the introduction of local anesthesia 
and surgical asepsis, the beginning and the flowering of modern 
bacteriology, which witnessed the rece gnition of hypersensitive reactions, 
and the beginnings of the science of immunology, It was the task of 
Dr. May and his contemporaries to harmonize their clinical observations 
with these advances and discoveries; to arrange and classify them in 
the light of developing ideas of pathogenesis, and so to instruct the 
oncoming generation of ophthalmologists. They were first students 
and then teachers. How well Dr. May contributed to this task is well 
exemplified by his book. First published in 1goo, its thoroughness and 
clarity were immediately recognized. But had Dr. May stopped there, 
this book would soon have been forgotten, He did not stop. Year 
after year he revised the text and illustrations in the light of newly 
acquired knowledge. The eighteenth edition, appearing only shortly 
before his death in 1943, is still a recognized, authoritative manual 
for students. 

I believe the topic of this evening’s lecture—“The Training of an 
Ophthalmologist”—would have deeply interested Dr. May. It would 
have interested him because he witnessed and had a part in the early 
development of the present system of specialized training. 

Medical education in 1880 when Dr. May graduated, and indeed 
until close to the turn of the century, according to our modern stand- 
ards, left much to be desired. The newly graduated physician had little 
except his recently conferred M.D. degree to qualify him to treat 
patients, His future training was in a general hospital, where teaching 
residency services had not yet been developed, and were often inade- 
quately supervised. In these hospitals he learned what he could of 
the art of medicine from his superiors and from his own experience. At 
the completion of this internship he was ready to embark on his 
specialty training. In ophthalmology various avenues were open to him. 

One of the best and most highly esteemed procedures was a course 
of study in one of the German or Austrian medical centers, where 
ophthalmology was more highly developed and instruction better or- 
ganized than in America, This, however, was an expensive procedure 
and available only to a few. Another avenue was a residency in one 
of the American ophthalmic hospitals, where unfortunately the resi- 
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dency training was not yet well organized and left much to be 
desired, A third conventional avenue was the straight preceptorship 
system. Here the would-be-specialist became a pupil of an already estab- 
lished ophthalmologist. Under his guidance he worked in the out-patient 
department of the special eye hospitals and sometimes as the assistant 
of his preceptor in his operations and private practice, After an indef- 
inite period of such preceptor training, he could enter independent 
practice. A fourth alternative was to take a so-called intensive course in 
ophthalmology in one of the “diploma mills.” There were several such 
courses offered in America, sometimes connected with institutions of 
supposed learning. In these “schools”, for the cash payment of several 
hundred dollars, the neophyte was subjected to a course of didactic 
and clinical instruction in ophthalmology for a period which varied 
from three weeks to a few months, At the completion of this course, 
the student was presented with an engraved certificate which testified 
to the fact he was now a graduate ophthalmologist, and was turned 
loose on an unprotected and long-suffering public. 

All of these methods of training were open to criticism, The great 
weakness of the special eye hospitals was the divorce of ophthalmology 
from general medicine, Even though there were affiliations with general 
hospitals and a consultation service which on paper appeared splendid, 
in actual practice these were usually woefully deficient. The straight 
preceptorship might well be, and often was, excellent. Its success 
depended on the interest of the preceptor and on his willingness and 
ability to instruct. The diploma-mill graduate schools were so fright- 
fully bad that they finally brought about their own destruction. 

After the turn of the century the pattern began to change. After 
the Carnegie report in 1910, medical education underwent a drastic 
reform. The day of the two and three year medical schools was over. 
Entrance requirements were raised and in some schools a bachelor’s 
degree was required. The medical curriculum was lengthened to a 
standard of four years’ instruction and was reorganized, The residency 
system was gradually installed in the teaching hospitals, and graduate 
training in medicine, surgery, and many specialties was organized on 
a progressive system, usually over a two to four year period or even 
longer. Ophthalmology kept pace with these advances. 

The American Board of Ophthalmology was organized in 1916, 
the first of the specialty boards for the accreditation of specialists. It 
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was organized in an effort to elevate the standards of ophthalmology 
and improve the training of ophthalmologists. My father, Hiram 
Woods, and my preceptor, George E.. de Schweinitz, were among the 
founders and original members of the Board, and through them I was 
acquainted with its early history. While I have criticized some of the 
actions and policies of the Board, nevertheless I believe that, by-and- 
large, the American Board of Ophthalmology has done a superb job, 
and that it can rightly claim a goodly share of the credit for the im- 
provement in the training of ophthalmologists, and the consequent 
elevation of our specialty. 

The changes in medical education, the introduction and spread of 
residency training programs, and the standards set by the American 
Board of Ophthalmology had an immediate effect on the special 
ophthalmic hospitals and on the training of ophthalmologists. Some 
of the isolated ophthalmic hospitals became integral parts of the large 
teaching hospitals. Others maintained a quasi-independent status, but 
sought stronger ties with teaching institutions and reorganized their 
ancillary and residency services. A few of the hospitals, and all the 
diploma mills, quietly went out of existence. Several recognized institu- 
tions of learning now began to offer graduate courses in the basic 
sciences as they related to ophthalmology. These courses were designed 
to be taken before beginning a residency training in a special ophthalmic 
hospital or under a preceptor, The training of an ophthalmologist now 
began to assume a fairly uniform pattern, While the preceptorship 
survived, it could now be coupled with organized instruction, It is to 
the great teachers and Jeaders of yesterday, men who realized the woe- 
ful defects of the old system, that we owe these great advances. While 
these men respected tradition and treasured the information and knowl- 
edge gathered in days gone by, they did not cling to out-moded con- 
cepts, or close their minds to the advances of science and education, 
and refuse to adapt their teaching precepts to these advances. 

The three major problems which today confront the Director of a 
training program in ophthalmology are the selection of personnel, 
instruction in the basic sciences, and the organization of the clinical 
service to the end it shall be of the highest possible value to the resident 
staff who are receiving their training. 

The selection of personnel to be trained is all-important, for no 
man can build a good house out of poor timber. In this selection the 
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Director of a training program must take cognizance of the require- 
ments of the American Board of Ophthalmology which specify certain 
prerequisites and general requirements which must be met by all candi- 
dates for certification, The prerequisites may be summarized as follows: 
1) High ethical and professional standards. 2) Citizenship in the 
country where the candidate practices. 3) A degree from an approved 
medical school of high standard. 4) Completion of an internship of 
not less than one year in a hospital approved by the Council on Medical 
Education and Hospitals of the American Medical Association. 
5) Three years of formalized training plus one year of practice, or 
four years of formalized training, or five years of less formalized 
training. 

Effective January 1, 1957, licensure in the state, province or 
country where the candidate resides is specified. It is not clear whether 
this is in addition to the required year’s approved internship or super- 


sedes it. In any event, it is of little importance in view of the recent 
ruling of the Council on Medical Education and Hospitals, 

The value of the required preliminary internship has for some 
time been a question of debate and considerable difference of opinion. 
On the one hand, no intelligent medical educator could possibly deny 


that a broad graduate training in medicine, surgery, and pathology 
widens the horizon of the future ophthalmologist and makes him a 
better man, In theory this requirement is excellent. In practice, there 


is considerable reason to believe that this prerequisite does not work 
for the advancement of ophthalmology, but to its detriment. The 
reasons for this belief are as follows. 

First, a number of excellent medical students become interested in 
ophthalmology during their undergraduate medical years and decide 
to make it their life work. Confronted with the requirement of a year’s 
preliminary approved internship, these students applied for approved 
services in the leading teaching hospitals, frequently in those connected 
with the institution where they graduated. Being top-flight students 
they obtained these choice internships under distinguished chiefs. But 
these distinguished chiefs, keenly on the lookout for the best material, 
were loath to surrender their prize interns to ophthalmology when the 
end of the intern year was reached. They therefore offered these excel- 
lent interns an appointment in the higher echelons of their services. 
The intended ophthalmologist, in the most formative year of his life, 
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interested in his work, influenced by the famous physician under whom 
he was serving, with an offer before him which almost assured his 
future, could not refuse. He was weaned away from his first love 
and lost to ophthalmology. The cream of the crop was culled in this 
preliminary intern year. The cast-offs were left for the specialties! 

Second, the value of the usual rotating service to the future ophthal- 
mologist was seriously questioned. In the successive quarters of medi- 
cine, surgery, obstetrics, and the specialties, the intern was under the 
guidance of chiefs who, while undoubtedly able internists and surgeons, 
were also usually woefully ignorant of the special medical and surgical 
problems which would later confront the ophthalmologist, The future 
specialist therefore did not receive the training best suited to his needs. 
Too often the rotating internship was a wasted year, often little more 
than a repetition of the fourth year of the medical school and under 
the guidance of Chiefs-of-Service who were under no obligation to 
teach. 

As a result of these two factors, the Chiefs of the ophthalmology 
services in both the teaching and the special ophthalmic hospitals found 
themselves plagued by the continued seduction of their brightest pros- 
pects during their required preliminary intern year, and distressed by 
the inadequately trained material arriving from the rotating services, To 
obtain better material to train, they turned to the newly graduating 
classes. Here they encountered the difficulty of the American Board’s 
requirement of an approved preliminary internship, But this difficulty 
was not insurmountable for the teaching hospitals. 

Prior to 1953, the Council on Medical Education and Hospitals of 
the American Medical Association had limited their approval of straight 
internships to medicine, surgery, pediatrics, and pathology. However, 
in certain teaching hospitals, with well developed services in the vari- 
ous specialties, the Council had included these “unclassified” specialty 
internships in the general approval given the hospital. When the Intern 
Matching Program was established, medical students applying for these 
unclassified specialty internships were admitted to this program, and 
successful applicants were duly assigned to the straight specialty intern- 
ships. This met the full requirements of the American Board and of the 
state licensing boards, which required an approved internship for 
licensure and allowed the graduating student to embark immediately 
on his specialty training. Under this arrangement, the ophthalmology 
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service of a teaching hospital could compete with other services in 
the quest for the best material, This scheme worked, and worked 
well. | can truthfully say that during the twenty-odd years | have 
been charged with training ophthalmologists, by-and-large, the best 
men I have had and those who have made the greatest successes 
of their later lives, have been the top-flight medical students who 
began their training directly after graduation without a preliminary 
internship elsewhere. However, in 1953, this well-working scheme was 
suddenly interrupted. 

On July 30, 1953, without previous warning of any kind, and with- 
out consultation with ophthalmologists or with the American Board 
of Ophthalmology, the Council on Medical Education and Hospitals 
suddenly withdrew their previous indirect approval of these straight 
specialty internships offered by the teaching hospitals, and now limited 
their approval specifically to straight internships in the medical, surgi- 
cal, and pediatric services, and to rotating internships. Later, for one 
further year only, the Council gave approval to straight internships in 
pathology and obstetrics. The first year’s training in the other specialties 
was now classified by the Council as “assistant residencies.” The reason 
for this sudden action is not clear, The Secretary of the Council states 
that this reclassification of the first year of specialty training is in no way 
a reflection on the excellence of the service, but is merely one of 
semantics, Whatever may have been their reason, the effect of this 
ruling was instantaneous. Almost without exception, men who were to 
graduate in 1954 and who had previously planned to embark directly 
on their training in ophthalmology, either did not apply or withdrew 
their applications. As far as I have been able to learn, there was only 
one such application from a 1954 graduate, and none have been re- 
ceived from the men to graduate in 1955. 

The present policies of the Armed Forces for the procurement of 
medical personnel further complicate the picture. Under this policy 
physically qualified physicians are liable for military service after one 
year’s internship. Men completing a general internship are reluctant 
to begin their specialty training when it will in all likelihood be inter- 
rupted by compulsory military service. Recently, under the direction 
of Dr. Berry, the new Assistant Secretary of Defense, there has been 
instituted a program whereby some men may have their military service 
deferred in order to obtain training in the specialties. How this will 
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work out remains to be seen. Since only 300 applicants, distributed 
among fifteen specialties, were deferred this current year, it would 
appear this will have little immediate effect. Nevertheless, it is obvious 
that as the older group of qualified ophthalmologists complete their 
military service, the Armed Forces will have an acute need for young, 
properly trained specialists, If they have the foresight to realize this, 
and defer a sufficient number for specialty training to satisfy their 
future needs, the result will be beneficial not only for themselves, but 
for the future of American medicine. 

Thus the recent action of the Council on Medical Education and 
Hospitals and, to a less extent, the policies of the Armed Forces relative 
to medical personnel, have curtailed the flow of the best material to 
ophthalmology. The applicants are now largely limited to men who 
have completed an internship elsewhere and are physically disqualified 
for military service, to women who have completed an internship, to 
older men who have become dissatisfied with general practice and wish 
to specialize, and to veterans who have completed their military service. 
By far the best of these are the veterans. These men usually have a 
well-defined purpose, a keen desire to make the most of their G.I. 
benefits, and in the main are excellent candidates for training. 

In the final selection of men to be trained, I believe the best yard- 
sticks to estimate their potential abilities and future success are an 
evaluation of their record in medical school, the unbiased opinions of 
their Deans and former instructors, their record after graduation, and 
the information to be gleaned from a personal interview, In this inter- 
view the personality of the applicant can be assessed, his background 
and his earnestness of purpose evaluated, his ambitions and desires in 
medicine revealed, his primary interest in an academic career or as a 
practitioner determined, and any originality or interest in investigation 
searched for. It is on these points that I believe the final selection 
should be made. 

The second point to be considered in the training of an ophthal- 
mologist is the instruction in the so-called basic sciences. While the 
future specialist has received instruction in these subjects during his 
undergraduate medical years, this instruction was not specifically con- 
cerned with its relation to ophthalmology, and moreover, it was im- 
parted to the student some four years or more previously and much 
of it has been forgotten. 
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The American Board of Ophthalmology makes a specific require- 
ment for instruction in these basic sciences as they relate to ophthal- . 
4 mology. The necessity of this requirement can scarcely be questioned. 
It cannot be left to chance that the future ophthalmologist will pick 
up and assimilate this fundamental knowledge during his clinical train- 
ing. Instruction in these basic sciences must be formalized and system- 
atized, Competent teachers in each subject must be obtained and proper 
facilities for such instruction must be provided. The questions are:— 
What should be the pattern of the instruction? How far should it be 
carried? When should it be given? 

The objectives of teaching in the basic sciences are to instruct the 
future ophthalmologist in the fundamentals of the various disciplines 
as they relate to ophthalmology and to acquaint him with the new 
developments and special techniques which may be applicable to the 
problems of his specialty—in short to satisfy the needs of the future 
clinician and stimulate the hunger of the future investigator. 

Should the instruction in the various subjects be didactic, be through 


actual laboratory experience, or be a combination of both? There is 
no immediate, practical, satisfactory answer. Certainly it is difficult to 
make out any case for pure didactic instruction, Admittedly, there is 
no substitute for actual laboratory experience—what Dr. Friedenwald 
has aptly called “learning through doing.” But if the future ophthalmol- 
a ogist is to acquire his knowledge of the basic sciences through adequate 
a laboratory training in each branch, the way is long and arduous. It 
would require years, and not months. The practical answer therefore 
appears to be a compromise—actual laboratory experience and personal 


: instruction in the basic sciences which are most closely related to 
clinical ophthalmology and exposure to the laboratory procedures of 
a the more remotely connected sciences, rather than actual experience 
in them. The question of the proper balance between laboratory experi- 
ence and didactic instruction has been fairly well resolved for pathology 
fix and bacteriology, and here the student may master not only the funda- 
ss mentals of ophthalmic pathology and bacteriology, but also the newer 
ee developments and special techniques through a properly designed 
: laboratory course under a competent instructor. In anatomy it is more 
difficult, but a combination of actual work in the dissecting room, 
study and personal instruction in the stereo-anatomy of the orbit, and 
the histology of the eye ball will give the student the proper foundation 
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for his clinical work, In physiological optics, laboratory experience with 
the optics bench, didactic instruction in physical optics, and actual work 
with patients round out the program, In physiological chemistry, organ 
physiology, and physics, the very magnitude and complexity of these 
subjects make it difficult, if not impossible, to design a laboratory course 
within the practical limits of available time. Recourse must be had to 
didactic teaching and laboratory demonstrations in which the student 
can often participate. In these exercises such special procedures as the 
injection technique now so much used in anatomy, the use of isotopes, 
cathode-ray oscillography, histo-chemical and micro-titration tech- 
niques can be demonstrated, The student, in the time available to him, 
cannot be expected to become a master of these techniques, it is suffi- 
cient if he is acquainted with them and with their potentialities in his 
specialty. If properly exposed, he may well catch fire and explore these 
distant vistas on his own initiative. 

In designing the overall pattern of instruction in the basic sciences, 
there is one danger which must be avoided, This is that some individual 
instructor, in his enthusiasm for his subject, may carry the extent of his 
teaching far beyond the bounds necessary for the training of the average 
clinical ophthalmologist, and thus throw the entire program out of 
balance. It is therefore the duty and obligation of the Director of the 
department to see that the instruction in the basic sciences is not only 
adequate, but at the same time kept within proper limits. He must be 
cognizant of the content of the various courses, see that they are 
amplified or curtailed as may be necessary, and that they dovetail with 
each other to make a harmonious whole. 

Should this basic instruction be given before the clinical training, 
or synchronous with it? If the clinical training center is so situated 
it cannot command proper teachers or provide the necessary facilities, 
then of necessity these basic courses must be divorced from the clinical 
training and be given independently. This is then the function of the 
excellent courses now offered by some of our leading universities. How- 
ever, if the clinical training center is so located that it can command 
teachers and provide facilities, | believe the instruction in the basic 
sciences should be given synchronous with the clinical training. It 
makes a far more lasting impression on the student if he is taught the 
bacteriology of conjunctivitis and the sensitivity of pathogenic organ- 
isms to antibiotics while he is treating infected eyes, than when such 


November 1955, Vol. 31, No. 11 


ate 
§ 
Me 
q 
: 
> 
We 
\ 
ad 
} 
| 
| 
7 


804 A. C. WOODS 


instruction is imparted solely by didactic lectures and laboratory exer- 
cises. Similarly, he will better appreciate the importance of physiological 
optics when he is learning retinoscopy and practical refraction. Such 
examples can be multiplied endlessly. 

The third point concerns clinical instruction. The American Board 
requires either three years’ formal training in a residency followed by 
one further year of practice or institutional work, or five years of 
less formalized training and practice in ophthalmology. Let us first 
consider the less formal approaches. 

The most important of these is a preceptorship under an already 
accredited ophthalmologist, This must now be supplemented by a pre- 
liminary or concurrent course in the basic sciences and the training 
must extend over a minimum period of five years. Since the special 
ophthalmic hospitals and the ophthalmological services of the teaching 
hospitals together can scarcely train sufficient men to compensate for 
the annual death rate among ophthalmologists, let alone care for the 
needs of an increasing population, it is evident that for a considerable 
length of time the preceptorship type of training must continue. 

Training through close association with an established ophthalmolo- 
gist may in some respects be remarkaby good, but now it can never 
be adequate, Ophthalmology has grown greatly in the last four decades, 
and is now a many-faceted diamond. While it is commonly classed as 
a surgical specialty, surgery is only a very small proportion of the 
average ophthalmologist’s practice. Ophthalmology today invades in- 
ternal medicine, physiological and histo-chemistry, bacteriology and 
immunology, neuro-physiology, physiological optics, and other dis- 
ciplines of science. The preceptorship training is inadequate for the 
simple reason it is impossible for any preceptor, never mind how bril- 
liant and distinguished he may be, to encompass fully all these myriad 
fields and properly to expose his pupil to all the vistas of these disci- 
plines, in any one of which the budding ophthalmologist may find the 
expression of his own individuality. He can fashion his pupil in his own 
mould, and the trainee may develop into either a brilliant reflection or 
a poor reproduction of his teacher. Tudor-Thomas expressed much this 
same thought when he wrote: “The days of the old clinician are gone, 
when a man could be dependent solely on his own observations in the 
full treatment of a patient, whatever the condition may be.” 

Another informal approach to fulfillment of the clinical training is 
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through fellowships of various kinds or through the traineeships re- 
cently established by the National Institutes of Health, ‘These fellow- 
ships and traineeships usually pay a stipend sufficiently large to cover 
living expenses. They are usually designed to provide facilities for 
research work and advanced training, and as a rule afford little oppor- 
tunity for personal surgical experience, the available surgical material 
on most ophthalmic services being reserved for the resident staff. 
However, the fellow or trainee primarily interested in research, but who 
desires ultimate accreditation in ophthalmology, can supplement his 
investigations with clinical work over a five year or longer period until 
he has acquired sufficient clinical experience to apply to the Board 
for examination, It is obvious that these approaches are applicable only 
to a few selected individuals. 

The formal training required by the Board can be obtained by a 
residency either in a special ophthalmic hospital or on the ophthalmo- 
logical service of one of the general teaching hospitals, The only stipu- 
lation made is that the training, including time devoted to the study 
of the basic sciences, extend over a minimum period of three years. 
Thereafter the candidate must have one year’s further experience in 
practice or institutional work, The pattern of the clinical instruction 
is not dictated by the Board, but is left entirely to the discretion of 
the institution offering the residency. This immediately brings up the 
first question: Which type of service—the special ophthalmic hospital 
or the ophthalmological service of the general teaching hospital—pro- 
vides the best training for the future specialist? 

I have had little experience with ophthalmic hospitals which are 
separate from general hospitals. | speak, therefore, from the limited and 
probably biased viewpoint of a Director of the Department of Ophthal- 
mology in a teaching hospital. Nevertheless, let me explore the question 
of the relative merits of training. Obviously, the answer to this question 
depends on the individual excellence and facilities offered by the differ- 
ent institutions, However, if the ophthalmological service in the teaching 
hospital is sufficiently large and is properly organized, I believe it is 
the superior of the two. I say this with the greatest respect for what the 
special ophthalmic hospitals have done and are still doing. One has 
only to look at Moorfields in London, at its contributions and accom- 
plishments in over a century, to realize the stature such institutions 
can attain and the training they can provide. But I believe even Moor- 
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fields would have gone much farther and accomplished more, had it 
been an integral part of a large university teaching hospital. Ancillary 
and consulting services can be arranged in a special hospital, but what 
the trainee will lack is the day-by-day and hour-by-hour contact with 
other services and disciplines which border and impinge on his own 
field. It is of unparalleled value to the ophthalmic resident to be called 
from his bed at night to see a patient admitted to the accident ward 
with a cavernous sinus thrombosis and to aid in the differential diagnosis, 
to advise on the orbital cellulitis of a child with infection of the acces- 
sory nasal sinuses, to accompany his fellow interns in medicine to the 
medical wards and examine the fundus lesions of patients with systemic 
disease, And above all, the ability to enlist immediately the interest and 
aid of his fellow residents on the other services—medicine, pediatrics, 
neurosurgery, etc.—in the problems of the patients on his own ophthal- 


mic wards is of the highest educational value, No number of visiting 


consultants, prearranged clinics in ancillary branches, didactic teach- 
ing, or what not, can compensate for the loss of this continual personal 
contact with other services. This is being realized more and more 
and as a result many distinguished ophthalmic hospitals have amalga- 
mated with general hospitals, where physically as well as spiritually, 
they become an integral part of the great mosaic of modern medicine. 

The manner in which an ophthalmological service should be organ- 
ized to the end that it provides the best possible care for the patient 
and at the same time is of maximum value for the training of the house 
staff, will depend on the facilities available and will vary greatly in 
different institutions, The value of the graduated residency system 
is now so generally recognized that it needs no special plea for its 
adoption. On the question of clinical instruction, the organization of 
the service, the duties and obligations of the Chief-of-Service and his 
senior associates, there will be many different opinions. | can only 
express my personal ideas. 

In the first year, regardless of previous experience, the trainee 
should be assigned to what is commonly called “intern duty.” He 
should be required to take a careful history and make a complete physi- 
cal examination on every in-patient. He should be responsible for having 
all routine blood and urine examinations done on every patient— 
whether he does them himself or sends the specimens to a central 
laboratory. He should make a complete ophthalmological examination, 
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and record his findings and opinion, In these duties he should be super- 
vised and, when necessary, helped by his seniors on the resident staff. 
Thus he learns to appreciate the significance of the patient’s medical 
background and its relation to the specific ophthalmic problem. He 
should present his patients to the senior resident, to be criticized for 
mistakes and omissions, and helped in difficulties, Thereafter his train- 
ing becomes the duty of the Chief-of-Service. 

There are certain cardinal precepts the Chief-of-Service should al- 
ways carry in mind, First of all, the tempo of his service should noi be 
designed for the mediocre man. Not all men can be brilliant, but as Alan 
Gregg well expressed it, nipping at the heels of laggards is not the 
essence of leadership. The service should be designed to give full scope 
for the development of the intelligent and inquisitive mind, The plodder 
should be exposed to all the service has to offer and be encouraged to 
avail himself thereof, but the tempo of instruction should not be set at 
his level. Second, the Chief-of-Service must accurately evaluate his own 
abilities and limitations, Like the preceptor, he cannot cover all fields of 
ophthalmology. He must select his staff, part-time or full-time, with the 
idea of compensating for his own deficiencies, and with a realization of 
the special knowledge and qualities each member of the teaching staff 
can offer. Thus one of his senior staff is selected for his superlative 
operative technique, another for his knowledge of ophthalmic neuro- 
logy, another for his originality of mind and his proven research ability, 
others for their special interest in such subjects as retinal separation, 
myology, glaucoma, immunology, bacteriology, chemistry, ophthal- 
mic pharmacology, and so forth, The staff should not be selected on 
the basis of a successful private practice, on personality, or on the old 
school tie. Rather should they be selected, appointed and promoted for 
special qualities they may possess and for what they can individually 
contribute to the training program. It is the duty of the Chief-of-Service 
to see that all fields are covered as well as possible, regardless of his own 
interest or lack of interest in any special subject. If men qualified to 
cover some particular field are not available, they should be sought for 
and brought in from outside. Within reason and with regard to the 
overall program each staff member should be given adequate facilities 
for the practice, investigation, and instruction of his special discipline. 
This will often result in the development of special clinics or sub- 
departments, but no one discipline should be allowed to dominate the 
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field at the expense of others. It is the duty of the Chief-of-Service to 
weld these various clinics or sub-departments into a harmonious whole. 
Each trainee, through his years as intern, junior and senior assistant 
resident, should be rotated through the special sub-departments and 
exposed to each. Thus he becomes a well-rounded man, who well may 
develop an independent interest in some particular field in which he will 
do special work and often original investigation. 

It is the duty of the Chief-of-Service to assume the major burden 
of the routine clinical instruction, It is a duty he cannot escape however 
tiresome and repetitious it may be. It can only rarely be assigned. Only 
by such continual clinical teaching and contact with his resident staff, 
can he really know the individual members, realize their faults and 
weaknesses, which he must endeavor to correct, and their interests and 
brilliance, which he must similarly endeavor to advance and to exploit. 

How should such clinical instruction best be given? I have already 
elsewhere expressed my opinion on this subject. It is my opinion that 
the essence of clinical teaching is bedside instruction, using the ceaseless 
flow of widely different clinical material on the wards, making ward- 
rounds with the entire staff, studying and discussing each case, the 
symptomatology and possible therapeutic procedures which may be 
employed, and following the progress of the patient to recovery or to 
disaster, That there will be endless repetition is inevitable, but this is 
fortunate, for gradually the basic principles and the pitfalls of diagnosis 
and therapy are learned by the trainee and he finally wins through to 
the acquisition of independent judgment. 

There is a technique in the conduct of ward rounds which I believe 
is important. After the case has been presented by the senior resident 
and examined by the Chief-of-Service, the intern to whom the patient 
was originally assigned should be the first one asked to discuss the case 
and express his opinion, Thereafter the opinions of the other interns in 
order of seniority, and those of the assistant residents should be asked. 
The members of the visiting staff who may be in attendance should 
thereafter be invited to make comments or suggestions, Finally, in the 


light of the presentation, the examination, the discussion by the junior 
and senior men, the Chief-of-Service should sum up the case, express 
his opinion and outline the therapy to be followed. Often the Chief 
may be mistaken in his summary, If so, it will usually become apparent 
as the patient is followed throughout his stay in the hospital. It is in- 
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contestable that the staff will learn as much and more from the well- 
considered mistakes of the Chief-of-Service as they will from an ac- 
curate and spectacular diagnosis, 

Such staff ward rounds offer unending opportunities for teaching. 
New developments in ophthalmology, especially as related to an in- 
dividual patient, can be reviewed, evaluated and discussed, Many cases 
will reveal the huge vistas of our ignorance and will make apparent 
many of the unsolved problems of ophthalmology. These can be dis- 
cussed, possible methods of approach and solution pointed out, and 
frequently such exposition of ignorance and crystallization of problems 
will fall on fertile soil. The Chief-of-Service will then be rewarded for 
his toil by exciting the interest of his pupil, and have the satisfaction 
of guiding him into original investigation, Such investigations may or 
may not be fruitful—the important thing is that interest has been 
awakened and the seeds of scientific curiosity implanted. From such 
beginnings worth while investigations grow. 

The importance of the Chief-of-Service stimulating research and 
independent investigation cannot be over-emphasized, He may have on 
his university staff men who are much more original and far more dis- 
tinguished investigators than he is himself. But the young trainee knows 
little or nothing of the unsolved problems of ophthalmology or the 
means by which they may be attacked. He is primarily interested in 
clinical ophthalmology and he looks to his Chief-of-Service for guid- 
ance. If he does not find in this Chief an interest in research and investi- 
gation, his own interests are liable to remain wholly clinical, and he is 
prone to regard the distinguished investigators in the adjacent labora- 
tories as queer individuals who spend their time pursuing their own 
fantastic notions. But if he does find in his Chief an enlightened in- 
terest in research, if the problems which beset the ophthalmologist are 
exposed to him, if the methods by which they may be attacked are dis- 
cussed, and especially if this is done as part of his clinical instruction, a 
latent spark of curiosity within him may suddenly be fanned into flame. 
He will see the investigator in a new light, not as a person there pri- 
marily for the purpose of occasionally being of aid to the clinician, but 
as an individual with a real purpose. If encouraged, the young trainee 
will seek out the laboratory worker, will often become a participant in 
an already organized research problem, and will enlist the aid of the 
trained investigator in the formulation of his own problem. Not all men 
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have in them the germs of scientific curiosity, but all men should be 
exposed to the idea of research. A few who are blessed with a divine 
discontent for accepted dogma and an awareness of the existing prob- 
lems, may venture into the unknown and there occasionally find treasure. 

Training in ophthalmic surgery requires special mention. Such train- 
ing may aptly be divided into instruction in surgical technique and the 
acquisition of surgical judgment. The first presents little difficulty. The 
neophyte is eager to learn, and as he becomes proficient, he is rewarded 
by the joy of individual personal accomplishment. Surgical technique 
must be taught in the operating theatre. The budding ophthalmologist 
should be given a few months’ preliminary training in the preparation of 
the patient, in anesthesiology, in the choice of instruments, in the duties 
of the nurse-in-charge and of the various assistants, all to the end that 
he may learn the routine of the operating room, Thereafter, serving first 
as junior assistant to his seniors on the resident staff, first on minor pro- 
cedures and later on major procedures, he quickly learns the general 
technique of various ophthalmic operations, When this point is reached, 
he should be assigned as assistant to the senior staff surgeons on their 
private cases. Here with sufficient opportunity and personal instruction, 
the intelligent young assistant resident with good hands can, within the 
space of a few months, learn the fine minutiae of ophthalmic surgical 
technique to the degree that he becomes equally skillful as his teacher, 
and frequently more so, I sincerely believe the actual performance of 
ophthalmic surgery is preeminently the sphere of the younger man. 
With steadier hands, unhampered by presbyopia, with the confidence 
of youth, and with proper training, he is often the technical superior of 
his older instructor, When he has mastered the technique and learned 
how to meet and to avoid complications, he should be allowed grad- 
ually to embark on his own independent surgical career. But for a con- 
siderable length of time this should be under the restraint and guidance 
of the senior house surgeon. 

In this supervised, semi-independent surgical career, the budding 
surgeon must be given the maximum opportunity to gather experience 
and to develop his individual technique. To this end he must have 
operative material. To provide such material, it is imperative that the 
surgical patients on the public wards be reserved for actual operation 
by the resident staff. Only with the greatest rarity should the Chief-of- 
Service operate on ward patients or permit his visiting associates to do 


Bull. N.Y. Acad. Med. 


= 

| 


THE TRAINING OF AN OPHTHALMOLOGIST 811 


so. If some new technique, with which the resident staff is as yet un- 
acquainted, is involved, or if there are peculiar personal or social factors 
which make it wiser for the older man to intervene, then of course the 
Chief-of-Service should exercise his prerogative and operate on ward 
patients, or permit his senior staff to do so, But with such occasional 
exceptions, the ward operative work should be reserved for the resident 
staff. The older men have had their training, they have their own pri- 
vate patients, and they should be glad to step aside and give full op- 
portunity to the younger men, And make no mistake, under such a 
system, with proper preliminary training and under supervision, the 
younger men do a superb job and the ward patients get equally good 
service as do the private patients, if indeed it is not better. 

The acquisition of surgical judgment is vastly more difficult, The 
late and great George EF. de Schweinitz once aptly remarked that the 
best ophthalmic surgeon was the one who knew when not to operate. 
This is only another way of stating that surgical judgment is vastly 
more important than surgical technique, Just as surgical technique must 
be taught in the operating theatre, just so surgical judgment must be 
taught on ward-rounds at the bedside. This is the duty of the Chief-of- 
Service. The surgical problem of each operative case, the various pro- 
cedures available, the ones best suited to meet the individual needs of 
the patient, the dangers involved in each, what safety precautions can 
be taken to minimize dangers of operative and postoperative complica- 
tions —all of these must be considered and discussed, and in the light 
of this discussion, the final decision for the care of the patient is reached. 
At the first and subsequent dressings, the situation is reviewed, any mis- 
takes in judgment or technique must be clearly exposed, the possible 
reasons for any postoperative complications explored, the final result 
evaluated, and the subsequent care of the patient outlined, Month after 
month, on every surgical case, the young ophthalmologist should be 
exposed to such thoughtful analysis and self-examination for any errors 
of commission or omission, It is an old but true saying that more is 
learned by the careful study of one’s mistakes than by one’s successes. 
It is only by such long and painstaking study and review that sound 
surgical judgment is finally achieved and the mature surgeon is trained 
and developed. 

There is one remaining phase of a properly organized training pro- 
gram which should be mentioned. This is usually termed “short in- 


November 1955, Vol. 31, No. 11 


{a9 
at 
tsa 
| 
| 
| 
ai 
4 
= 


812 A. C. WOODS 


tensive courses”—a somewhat inappropriate term. I do not believe any 
experienced teacher would make a case for straight didactic instruction 
in the sense of reading assignments, reviews, and quizzing. Such methods 
of teaching may result in the student memorizing certain facts, but it 
certainly does not teach him to think. Nevertheless, a certain amount of 
didactic instruction is of value to the extent it enables the trainee to 
formulate and organize his bedside instruction and so achieve orderly 
knowledge, This is, I believe, best accomplished by a series of lectures, 
symposia, seminars — call them what you will —held throughout each 
academic year. These exercises should be conducted by the staff mem- 
ber best qualified and versed in the individual field, or occasionally by 
guest lecturers, Such subjects as practical refraction and retinoscopy, the 
various phases of medical and neuro-ophthalmology, glaucoma, tono- 
graphy, clinical-pathological correlation, the results of recent and new 
investigations, should be taken up at individual sessions, The story of 
the development and present status of each topic, the pathogenesis, 
clinical symptomatology, pathology and therapeusis of various disease 
entities, should be systematically reviewed, and each lecture should be 
followed by a period of questions addressed to the lecturer, and by a 
general discussion, These are prepared exercises in contrast to the im- 
promptu teaching on ward rounds. These seminars round out and sys- 
tematize the training program. 

One word concerning the duration of such a training program. 
After three years, if the trainee has had a previous year of general 
internship, he is ready to take his Specialty Board examinations. If he 
has not had such a preliminary internship, he must spend an additional 
year in practice or as a fellow, preferably the latter, before certification. 
But in any event, after an intensive three years’ training he should be 
ready and safe to venture into independent practice. If this is our only 
goal in training ophthalmologists the immediate task is finished. But if 
we wish to develop real investigators and professorial material, much 
more remains. At the end of three years, an outstanding man should 
be kept on for at least two additional years’ residency training. The 
first of these years can well be spent as the personal assistant of the 
Chief-of-Service, where in daily personal contact with the Chief on 
his private patients, in his research projects, and his administrative 
problems, he can draw from him the last vestiges of information the 
Chief has to offer. The final and fifth year should be spent as Resident— 
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in full charge of the wards and the resident staff, subject only to the 
direction and discipline of the Chief-of-Service. The Resident should 
be responsible for the assignment of the resident staff to their various 
duties, for the allotment of operations to assistant residents, for the 
decision on any emergencies which may arise. His own operative 
schedule should be heavy, he should do from a third to one-half of all 
operations on ward patients, assigning the remainder to his assistants. 
He will have little time for original investigations of his own, for his 
job is arduous, time-consuming, and responsible. He can and should 
turn to his Chief and to the senior staff members for needed help, and 
such help should always be forthcoming, But in the end he learns to 
assume responsibility, to make sound decisions, and to stand on his 
own feet. 

At the conclusion of his resident year, with five years of intensive 
training behind him, and the last year in a position of great responsi- 
bility, the Resident no longer needs a guardian. He is ready for inde- 
pendent work, and must now make the decision whether he wishes 
to devote himself to academic ophthalmology and research, to private 
practice, or to some difficult compromise between the two. If he decides 
in favor of an academic life, he is ready for appointment as an assistant 
professor. In such a position, with a modest stipend, but free from the 
necessity of practicing to make his living, he can acquire teaching experi- 
ence, learn departmental administration, and pursue independent orig- 
inal investigations, It is from the small pool of such well trained 
clinicians, teachers, administrators, and investigators that our professors 
of ophthalmology and department heads are being recruited, 

One last word on the duties and obligations of the Chief-of Service 
charged with the training of an ophthalmologist. I have outlined his 
responsibility for the selection of his trainees, for the appointment of 
his staff, for the need of critical self-evaluation and the assignment of 
duties to specially qualified men better able to discharge them than 
he himself can do. I have stressed that he must reserve all possible 
operative work for the training of his resident staff, and not for himself 
or his senior associates, | have emphasized that he himself must carry 
the major portion of the burden of clinical instruction, It is his duty 
to stimulate and to further research and original investigation, But this 
is not all. He has still one great duty and obligation, 

It is his paramount duty to help his staff over their difficulties, to 
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encourage the none-too-brilliant man, to meet their individual problems 
with sympathetic understanding, to remember that he too was once 
young, impetuous and subject to all the arrogance and uncertainties of 
youth, He must teach his staff that the patient is a human individual 
with his own weaknesses, problems and mental blocks; and that these 
must be considered in his treatment. He must train his staff not only 
to be ophthalmologists and investigators, but also to be humanitarians. 
And above all, he must teach them intellectual honesty. 


TO THE OFFICERS OF MEDICAL SOCIETIES 
IN THE METROPOLITAN AREA 


The records of any organization provide historical source material. 
Often through carelessness or misadventure, volumes of minutes are 
mislaid and lost. The Library of The New York Academy of Medicine 
offers a safe haven for such material. A number of New York medical 
societies have already taken advantage of it and regularly put on 
deposit here their manuscript records. They remain the property of 
the societies and their use is dictated by stipulations made by the officers 
of the societies. Kept in locked cases, their survival does not depend 
upon the attention of busy secretaries or secretaries of secretaries. 
Officers of Societies who have not already done so are urged to use 
this method of safeguarding volumes which will be treasured by future 
members. 

Janet Dor, Librarian 


THE NEW YORK ACADEMY OF MEDICINE 
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AN EVALUATION OF PRESENT DAY 
SURGERY FOR MITRAL STENOSIS* 


Louis A. Sovorr’ anp Jacop 


SkeseNT day surgery for mitral stenosis at the Episcopal 
4) Hospital in Philadelphia was begun in 1948.' On first 
P i thought, it would appear that sufficient time has now 
Y elapsed to permit valid evaluation of this type of ther- 


& m apy. There are, however, many reasons why even seven 
years is too short a time to assess with finality the beneficial effects 
of mitral valvotomy in individuals with mitral stenosis, Statistically, 
it appears idle to attempt even to discuss long term beneficial effects 
because, compared to the natural history of mitral stenosis, which often 
outlasts the professional life of a physician, the postoperative intervals 
are far too short to make such a discussion meaningful. 

Even short term beneficial effects of surgery are difficult to evaluate 
because many of the early reports and, indeed, the vast majority of 
those today, predicate beneficial effects on improvement in functional 
capacity of individuals after surgery, No one, of course, questions 
the importance of functional improvement. Indeed, the major function 
of a physician treating an ill patient is to restore him as close to normal 
activity as possible. Without considering potential bias of both physi- 
cian and patient in interpretation of improvement, reports of this 
sort imply that individuals with mitral stenosis cannot improve unless 
mitral valvotomy is done. Yet, every physician knows that rheumatic 
heart disease with mitral stenosis is a chronic illness that may remain 
stabilized for years and that this stable state may be upset by events 
producing symptoms and signs, none of which is necessarily specific 
for mitral stenosis or its degree, and, indeed, some of which may not 
even be related in any way to the mitral valve. These exacerbations 
may be unpredictable in time, duration or frequency. Their causes 
may be manifold and, in themselves, have variable prognoses. Indi- 
viduals may die in an exacerbation. More often, depending upon 


* Read before the Section on Medicine of The New York Academy of Medicine, February 15, 1955 
Manuscript received March 1955. 


t From the Departments of Medicine of Temple University School of Medicine and Hospital and of 
the Episcopal Hospital, Philadelphia, Pa. 
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their causes and severities, the individual’s resistance and his cardiac 
reserve, disappearance of the phenomena characteristic of the exacer- : 
bation may occur either with no detectable change in residual cardiac 
disease or with an increase, or, indeed, at times, with a decrease in 
recognizable deviations of the heart from normal, In other words, 
the functional capacity of the individual may change naturally or 
following medical treatment; and, this change may be recorded in 
any type of classification adopted. 

At the beginning of the present surgical era, it was to be expected 
that individuals with the most rapid impairment of cardiac function 
should most eagerly seek a restoration of health by means of this new 
technique. Surgeons and cardiologists, buttressed by the irresistible 
logic of the procedure, were reluctant to refuse such individuals 
surgery. Physicians were told that it was their responsibility to have 
individuals with mitral stenosis referred to surgeons. The minds of 
these sick people were properly prepared by ubiquitous and repetitious 
propaganda in the lay press, The propagandist had already taught 
us that individuals rarely can resist repetition. Remissions occurring 
naturally or induced by medical therapy were regarded as indications 
for surgery rather than evidence that the contracted mitral orifice 
was not the immediate cause for the change in cardiac function, The 
implication was that, regardless of the immediate cause for change 
in functional capacity of the individual, it was the contracted mitral 
orifice that made the illness serious. Therefore, adequate surgery would 
prevent such a train of events in the future. 

Although there are considerable physiologic data to support such 
an hypothesis, as there are pathologic data to indicate that surgery 1s 
sometimes inadequate, and at other times ineffective even though 
adequate, it should have been obvious to all that statements of improve- 
ment under such circumstances are not justified unless the basis for 
comparison is the effect of similar precipitating factors in the future 
or the functional status of the individual before the onset of his exacer- 
bation, No attempt was made to distinguish acute events that tend 
more frequently to occur early in the life history of mitral stenosis 
and are frequently self-limited from those that occur late. On the 
contrary, individuals were and frequently still are lumped together 
into specific functional classes regardless of age, of cause and duration 
of disabilities and their response to non-surgical therapy, of heart size, 
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of the type of heart failure and of the number and frequency of 
previous exacerbations, Yet, we all know that each one of these factors 
is important in evaluating prognosis of both the acute exacerbation 
and the long term course of the illness, It is because of this tendency 
to equate individuals with similar functional incapacities regardless of 
cause, duration or the extent of cardiac disease, that we have been 
unable to accept as valid most of the reports of the percentages and 
degrees of even short term improvements attributed to surgery. This 
statement is not to be interpreted as meaning that we believe that 
mitral valvotomy has no value. 

The problems of the cyclic nature of functional changes in indi- 
viduals with mitral stenosis are part of the larger subject of the natural 
history of mitral stenosis as affected by the best available medical 
therapy. Unfortunately, all studies on this subject are as yet incomplete 
or inconclusive. As a base line, we may use May Wilson’s prediction 
based on studies before the widespread use of antibiotic therapy.? Dr. 
Wilson stated that the survival rate for individuals with rheumatic 
heart disease twenty years after onset of their disease was 74.9 per 
cent, She predicted that 50 per cent would live more than 45 years 
after the initial occurrence of the disease. United States Government 
statistics tend to support this statement and indicate that the average 
age at death for all individuals with rheumatic heart disease in 1951 
was fifty-five years.’ According to Wilson, the over-all death rate 
was 14.7 per thousand per year and the death rate five to ten years 
after onset was usually less than 1 per cent per year, This mortality 
can be compared to that of mitral valvotomy that has a minimal 
mortality of 4 to 5 per cent even for the individual with asymptomatic 
mitral stenosis, If Wilson’s statistical conclusions are correct, there 
can be no excuse at this time for subjecting asymptomatic individuals 
with mitral stenosis to operation. 

Actually, prognosis of rheumatic individuals has steadily improved 
during the past century.‘ It has improved rapidly during the time 
interval of Wilson’s study and improvement has been accelerated by 
the introduction of antibiotic therapy. Furthermore, the age at death 
is higher for any succeeding age group than any preceding one or 
than the group as a whole. Thus, at age thirty-seven years, the average 
age at operation, Wilson’s prediction implies that not 50 per cent but 
83.4 per cent will survive the age of fifty. Only 16.6 per cent will 
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have died below the age of fifty. Strangely, this percentage, 16.6 per 
cent, represents our surgical group mortality within three years of 
operation of the first 500 individuals subjected to mitral valvotomy.” 
The average age at death was forty years. If we are to improve on 
Wilson’s statistics, it will be necessary for us to have no more deaths 
in this group for considerably more than ten years. Unfortunately, 
deaths have occurred at such a rate after this three year study that 
we are in a situation similar to Tristram Shandy who found himself 
each succeeding year, 364 days behind the preceding one. 

Such a simplification of statistics is unfair in some ways to medicine 
and in others to surgery, Obviously, the surgical group is composed 
almost entirely of individuals with symptoms and the medical group 
may contain a significant percentage of asymptomatic individuals. 
On the other hand, Wilson’s group includes all individuals with 
rheumatic heart disease and not just those with isolated or predominant 
mitral stenosis and no distinction is made of the disability causing 
death, Clearly, not all disabilities and deaths in individuals with mitral 
stenosis are potentially preventable by mitral valvotomy. 

In order to obtain a more distinct picture of the present day 
problem of mitral stenosis, we have analyzed all deaths of individuals 
with rheumatic heart disease from 1945, when antibiotic therapy was 
first widely used, to the birth of present day surgery for mitral stenosis 
in our hospitals, The details of this study are published elsewhere." 

In essence, there were 141 individuals with rheumatic heart disease 
who died, This group represents 8.2 per cent of 1718 individuals 
admitted with a clinical diagnosis of rheumatic heart disease which, 
in turn, represents 0.9 per cent of 188,066, the total hospital admission. 

Deaths were divided into seven clinical categories: 

1. Sixteen (11.3 per cent) died of diseases unrelated to rheumatic 
heart disease or its sequelae, 

2. Nineteen (13.5 per cent) died of rheumatic carditis. The 
average age at death was 20.9 years. These individuals all had florid 
carditis, the type that even the surgical enthusiast refuses to accept 
for surgery. Moreover, only two had mitral stenosis and one of these 
had extensive rheumatic pneumonitis, We have followed one such 
individual subjected to mitral valvotomy, Although surgery was ade- 
quate as shown at autopsy, progressive deterioration of the heart and 
its function occurred until death fifteen months later at the age of 
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twenty-one. Yet, until the last few days of her life, the patient, her 
physician and her surgeon were confident that surgery had been 
effective. 

3. Sixteen (11.3 per cent) died of bacterial endocarditis at an 
average age of 37.4 years. Only one individual had isolated mitral 
stenosis, He was fifty-six years old with hypertension and a precordial 
systolic murmur. He was thought to have aortic stenosis but autopsy 
showed mitral stenosis with an orifice of 1, fingers, The left ventricle 
was 1.75 centimeters thick. There were vegetations on the mitral valve 
and an embolus in the pulmonary artery. 

4. Nine (6.4 per cent) died of pulmonary infarction with heart 
failure at an average age of 41.1 years. Only one had isolated mitral 
stenosis, the mitral orifice being rigid and 4 centimeters in circum- 
ference. He had thrombosis of the right pulmonary artery with 
infarction of the right middle and lower lobes of the lung. 

5. Thirteen (9.2 per cent) died of systemic embolism with pre- 
existing heart failure at an average age of 47.7 years. Only one had 
isolated mitral stenosis, a fifty-three year old man admitted into the 
hospital in coma with hypertension and atrial fibrillation, At autopsy, 
the mitral orifice was 6 centimeters in circumference. 

6. Twelve (8.5 per cent) died of systemic embolism without 
heart failure at an average age of 46.5 years. All had atrial fibrillation. 
Of the three with autopsies, all had isolated mitral stenosis. 

Here then is the first group in which mitral valvotomy, on theoret- 
ical grounds, may do good, The practical difficulty lies in predicting 
which individuals with mitral stenosis and atrial fibrillation are doomed 
to die of embolism, or, indeed, sustain any type of embolus. Only 25 
per cent of those dying of embolism had sustained a preceding one, 
the interval varying from one to three years, Furthermore, of those 
sustaining a major embolus with survival, less than one-half will die 
of a succeeding embolus.’ The greatest difficulty, however, is that 
mitral valvotomy is accompanied by the highest percentage of embo- 
lism. The incidence is significantly higher for those with atrial fib- 
rillation, varying in different series from 5 to over 10 per cent, Indeed, 
it is Our commonest cause of operative death, It probably occurs 
slightly more frequently in those with a history of embolism in the 
past. The incidence of embolism occurring naturally is about 1 per 

cent per year.* Therefore, there can be no excuse for performing 
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mitral valvotomy as a prophylactic procedure against embolism. Fur- 
thermore, it is commonly stated that once an individual passes the 
hurdle of operation without embolism, there is very little chance of 
sustaining one in the future. This statement overlooks the fact that 
the incidence of embolism at operation is so high that it will take 
from five to twelve years free of embolism to reduce the incidence 
of surgically produced embolism to that occurring naturally. It also 
overlooks the fact that most operations are done long before the age 
period when the incidence of naturally occurring embolism is at its 
peak.’ Lastly, in our experience, the statement itself is not true. We 
recognize embolism long after operation. The incidence is as yet below 
1 per cent per year and is higher in those with atrial fibrillation. 
Our last case developed a fatal cerebral embolus three years after opera- 
tion during a bout of atrial fibrillation that was not present previously. 

Actually, the cardiac surgeon avoids thrombi that are adherent 
to the auricular wall for fear of producing embolism and thereby 
permits the threat of future spontaneous embolism to persist. 

: 7. Fifty-six (49.7 per cent) died of congestive heart failure at an 
average age of 50.9 years. Of twenty autopsies in this group, only 
four had isolated mitral valve disease and only two of these were 
reported as stenotic by the pathologist. Only one individual died below 
the age of fifty years with isolated mitral stenosis and congestive 
heart failure, a woman of thirty-three years with advanced scleroderma. 

From this analysis, it appears that isolated mitral stenosis is a rare 
cause of fatal congestive heart failure and when it does occur, tends 
to occur most commonly in the sixth decade. Furthermore, such deaths 
occur only in individuals with very large hearts and atrial fibrillation. 
All surgical deaths that occur in individuals without intractable right 
heart failure are attributable directly to surgery and the age of death 
can be used to gauge the probable loss of years of life. The average 
weight of the heart at death in this group was 643 grams. The heart 
weight in individuals who die after mitral valvotomy may also be used 
to determine whether premature death has occurred. 

It is, however, true that most individuals who die of congestive 


) heart failure have had symptoms for many years and, in our experience, 
| generally for over a decade. The symptoms, their intensity and the 
| incapacity of the patient may vary greatly, little, or not at all from 

time to time. Mitral valvotomy is based upon the concept that relief 
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of the impediment to blood flow through the mitral valve will relieve 
symptoms and incapacity, Unfortunately, the type of incapacity pro- 
duced by mitral stenosis may be indistinguishable from that produced 
by mitral stenosis with significant mitral regurgitation and, indeed, 
by myocardial disease independent of the mitral stenosis that is present. 
For these reasons, we must not overlook the fact that there may be 
significant cost of operation due to error in diagnosis, The error even 
for the diagnosis of the predominant mitral valve pathology cannot, 
at the present time, be assessed because there is, as yet, no reliable 
technique for confirming, during life, the accuracy of the surgeon’s 
interpretation of the tactile and kinesthetic sensations of his finger. 

The major difficulty in evaluating mitral valvotomy is that it does 
not destroy the conventionally accepted findings of mitral stenosis. 
Our experience indicates that the clinical, electrocardiographic and 
roentgenologic findings in mitral stenosis are so rarely changed after 
operation, that, when changes are seen, we always search carefully 
for a transient event in the preoperative past to account for it. Most 
commonly, these are acute carditis in the younger individual and pul- 
monary infarction or infection in the older person, We have seen 
pulmonary infarction at operation totally unsuspected clinically or 
radiologically. 

Indeed, it is more common for additional signs of mitral valve 
disease to appear after operation, the commonest of which is a systolic 
murmur or its increase. Most physicians regard this murmur as insigni- 
ficant. If conventional criteria are used, a diagnosis of mitral regurgita- 
tation must be made. It is, of course, possible that surgical tears of the 
mitral leaflets produce systolic murmurs of no dynamic significance. 
However, we believe that mitral regurgitation is actually the cause for 
most of the murmurs, first, because there is no question of symptom- 
producing and even fatal mitral regurgitation, so that it is inconceivable 
that lesser grades of regurgitation are not produced; secondly, even 
though cardiac dynamics are considerably depressed during operation, 
regurgitant jets are produced or increased by the surgeon in at least 10 
per cent of his operations; thirdly, giant P waves occasionally are seen 
temporarily immediately after surgery; fourthly, a notched widened 
P wave may first appear after surgery and persist, and, lastly, these 
individuals develop after surgery an apex impulse that is localized, 
forceful and visible, with a distinct thrust, a finding that, in the absence 
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of chest deformity, has always meant to us an increase in size of the 
left ventricle. These individuals may rarely show a decrease in the 
electrocardiographic evidence of right ventricular hypertrophy but 
this change is always accompanied by obviously increased and high R 
waves in the left precordial leads, Decrease in rightward deviation of 
the QRS vector may also occur in individuals who had sustained 
pulmonary infarction or pneumonia with or without pulmonary edema 
in the recent preoperative past or in those whose preoperative electro- 
cardiogram was taken before complete dissipation of heart failure. 

Because the conventional findings of mitral stenosis are not abolished 
by surgery, there has been a tendency to evaluate adequacy of opera- 
tion on the basis of relief of symptoms or incapacity, a method that 
obviously begs the question of the significance of mitral stenosis and 
of the adequacy of restoration of mitral valve function and its value. 

This fallacy is clearly demonstrated by the surgical production of 
permanent atrial fibrillation that occurs in approximately 10 per cent 
of individuals with preoperative sinus rhythm. It has been universally 
accepted that naturally occurring atrial fibrillation in individuals with 
rheumatic heart disease represents a more advanced stage of the disease 
than those with sinus rhythm and that those with atrial fibrillation are 
more likely to develop embolism and perhaps other complications, Yet, 
everyone includes individuals with surgically produced atrial fibrillation 
in the improved group, even though digitalis which had not been re- 
quired before operation is now necessary. It may be that the surgical pro- 
duction of atrial fibrillation has a different prognosis than that occurring 
naturally, Certainly, though, it is too early to regard such individuals 
as improved regardless of how they feel. We believe that, regardless 
of so-called functional classification, no one who requires more cardiac 
therapy after operation should, as yet, be included in the group im- 
proved by surgery. 

The importance of medical therapy can be clearly demonstrated 
by withholding it. Incidentally, many unoperated individuals with 
mitral stenosis and sinus rhythm have been unnecessarily maintained 
on cardiac therapy. Even individuals with atrial fibrillation may remain 
clinically symptom-free for years without digitalis. Apparently, trouble- 
some fast ventricular rates are prevented by partial organic or func- 
tional block at the atrial-ventricular node, Such long continued cardiac 
therapy that had no relationship to the disappearance of pre-existing 
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symptoms has greatly complicated the evaluation of additional therapy, 
medical or surgical. 

Another distressingly frequent effect of mitral valvotomy is the 
appearance, after a variable latent period, of a combination of events 
that in our experience does not occur in any other type of non- 
rheumatic cardiac or pulmonary surgery. The syndrome, characterized 
by a single bout or, more commonly, by recurrent bouts of pain and 
fever, with a variable incidence of pericarditis, transient atrial fibrilla- 
tion or atrial tachycardia, prolonged atrial-ventricular conduction time, 
cardiac enlargement and cardiac failure, all indicating that the reaction 
is not limited to the pericardium and pleura, has been regarded by us 
and others as a reactivation of rheumatic fever.*'° Some prefer the 
non-committal term, post-commissurotomy febrile syndrome, We have 
what appears to be indisputable evidence of its rheumatic nature, name- 
ly, fresh Aschoff bodies along the lines of incision both on the mitral 
leaflet and the pericardium. Some agree with our interpretation but 
regard the reaction as unimportant because they regard it as self-limited 
and without effect on the outcome of the operation. It is recognized 
today that spontaneous reactivation of rheumatic fever subsides with 
frequently no detectable increase in permanent cardiac damage. This 
recovery does not invalidate the diagnosis of recurrence of rheumatic 
fever but rather is attributed to resistance of the host, cardiac reserve 
and medical therapy. It is known that young individuals with active 
rheumatic carditis may show no progressive increase in heart size, if 
they remain at bed rest.'' If the postoperative reaction has been intense 
enough to produce cardiac failure, it is our experience that the ultimate 
outlook depends upon the preoperative cardiac reserve. Individuals with 
preoperative intractable right heart failure remain permanently worse 
and require an intensification of the cardiac therapeutic regimen, 
Individuals with right heart failure that had cleared before operation have 
a 50 per cent chance of remaining in permanent right heart failure 
or require an intensification of therapy to keep them out of it. Indi- 
viduals with left heart failure that had cleared before operation usually 
lose all signs of failure that appear after operation, unless excessive 
mitral regurgitation is produced, But, we believe that it is, as yet, 
too early to be certain, even in these instances, that reactivation of 
rheumatic fever was harmless, because even at the age of forty-seven 
years, ten years later than the average operative age, recovery from 
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spontaneous failure is compatible with life for many years in the 
majority of individuals. We are particularly concerned about its signifi- 
cance because we have recognized permanent cardiac enlargement in 
some of these individuals, the enlargement being predominantly in 
chambers proximal to the mitral valve.’* On the other hand, cardiac 
enlargement that occurs after surgery is not always reflected in the 
functional state. Indeed, dyspnea may be relieved by latent right heart 
failure that becomes obvious if cardiac therapy is withheld. Further- 
more, failure occurring months or years after surgery is frequently 
predominantly right sided. Dyspnea may be absent or a minor com- 
plaine although the patient may be obviously short of breath. 

This brief review suggests that present day mitral valvotomy carries 
a higher mortality and morbidity than that which occurs naturally. 
It is hoped, as with all new surgical procedures, that, with increasing 
knowledge and better selection of patients, mortality and morbidity 
will decrease and be justified by the beneficial effects of the operation. 
It is important, however, that we have unquestionable evidence of 
surgically induced benefits. 

At the very beginning of the present surgical era, it was recognized 
that a decrease in impediment to blood flow through the mitral orifice 
would be reflected in a decrease in pressure in the left atrium. Pressure 
changes at operation obtained at that time were highly variable both 
in degree and rarely in direction. Discordant changes were seen in 
systolic and diastolic readings. The degree of atrial distension at the 
beginning of ventricular contraction could not be assured.” It was 
soon realized that such changes could not be interpreted without 
knowledge of the pressures on both sides of the obstruction, namely 
the left atrial systolic pressure, the left ventricular end-diastolic pressure, 
and also of the cardiac output. The numerous difficulties in obtaining 
such readings that are reliable are obvious, but such studies are now 
being carried out, at least in part, in many clinics so that the immediate 
hemodynamic effects of the surgical procedure will have objective 
verification. However, even if the atrial-ventricular pressure gradient 
is decreased at operation without increase in the end-diastolic pressure 
in the left ventricle and without diminution in cardiac output, per- 
sistence of such changes are not guaranteed for several reasons. First, 
even though the rigid finger may be able to decompress the left atrium, 
the flow of blood may be inadequate to prevent after a variable time 
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the elastic properties of the valve from returning the leaflets to their 
pre-valvotomy position, an occurrence that is readily observed at 
times at surgery when the finger is withdrawn. So far as we can tell 
from our pathologic data, calcified leaflets regarded as adequately 
opened by the surgeon, may be in a position that makes the mitral 
orifice identical with similar valves that have not been subjected to 
operation, Secondly, subvalvular stenosis may be unrelieved by surgery. 
Thirdly, reactivation of rheumatic fever may nullify any potential 
benefits of operation for it is the viable and pliable mitral valve that 
may be the seat of fresh Aschoff bodies. Fourthly, mitral regurgitation 
even of minor degree produced by surgery may nullify beneficial 
effects of valvotomy. Lastly, changes by surgery in valve size or 
mobility may be unable to increase left atrial-ventricular flow, the crux 
of the problem in those with diminished left atrial-ventricular flow. 

Most attempts to evaluate permanent effects of the operation on 
valve function are based upon the technique of right heart catheteriza- 
tion, the results of which are used to infer changes within the left 
atrium which in turn are attributed to change in valve size and mobility 
produced by the surgeon. The clinical physiologist is aware that these 
pressure pulses represent the end result of the interaction of many 
factors of which impediment to left atrial-ventricular flow is but one. 
Many acute self-limiting precipitating events can raise these pressures. 
The reliability of the interpretation of pressure changes will depend 
first upon the care with which such instances are excluded. Nor are 
we certain as yet of the time necessary for complete convalescence 
from such acute events. 

Attempts to exclude abnormal pressure findings of myocardial 
failure from mitral block are based upon the response of these pressures 
and the cardiac output to digoxin given intravenously.’* In our experi- 
ence, the time interval of these studies is far too short to obtain the 
maximal beneficial effects of digitalis, Moreover, the salutary effects 
of physical rest itself have been largely ignored. Most important, not 
all types of myocardial failure respond to digitalis and one of these 
types is active rheumatic carditis, Sharp drops in cardiac function 
without obvious cause in individuals with rheumatic heart disease were, 
in the days before mitral valvotomy, always regarded as suspicious 
for active rheumatic carditis. Every large clinic has necropsy evidence 
to support such a diagnosis. Interpretation of pressure changes in such 
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instances may be very misleading. We have evidence at autopsy of 
diffuse rheumatic carditis in individuals who were subjected to mitral 
valvotomy because they had no clinical or laboratory evidence of 
infection and failed to respond to digitalis, Their only symptom was 
progressive dyspnea of several months’ duration without fever, tachy- 
cardia or laboratory evidence of infection, 

We are also uncertain of the significance of drops in pressure as 
the circulation slows or the heart enlarges, It is generally known that 
pulmonary artery pressure cannot be correlated with cardiac size or 
cardiac failure, two findings that have been valuable in evaluating 
prognosis, At this time, we still believe that enlargement of cardiac 
chambers after surgery outweighs any potential beneficial effects of 
drops in pulmonary pressure, It may be that transient rises in pulmonary 
pressure which recede partly as the heart enlarges may be the natural 
changes that occur as the heart deteriorates, Finally, many reports in 
the literature indicate that postoperative pulmonary artery pressures 
(and other numerical figures) may frequently be higher than pre- 
operative pressures of other individuals in the same series. Yet, the first 
are regarded as indicating marked improvement and the second as 
requiring surgery. These findings emphasize the lack of correlation 
even between symptoms or clinical status and hemodynamic events. 
Indeed, good clinical results are reported in individuals whose pulmon- 
ary artery pressure fell, remained unchanged or even rose after opera- 
tion, We do not understand how improvement can be attributed to 
mitral valvotomy in those individuals whose pulmonary artery pressure 
rises after surgery. 

Significant obstruction at the mitral valve must be reflected in an 
increase in pressure proximal to the valve or a decrease in left atrial- 
ventricular flow or both, A decrease in pressure after mitral valvotomy 
in chambers proximal to the mitral valve is beneficial only if left atrial- 
ventricular flow is not simultaneously reduced, For this reason, we 
have turned our attention at this time primarily to methods that are 
concerned with left atrial-ventricular flow and the effects upon it of 
mitral valvotomy and other variables. 

We use the biplane stereoscopic apparatus of Chamberlain, timed 
by the carotid pulse. Simultaneous views in two planes are needed to 
identify with certainty portions of the cardiovascular silhouette, to 
visualize opacification in specific regions and to estimate volume. Stereo- 
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scopy enhances accuracy and is of particular value in differentiating 
extracardiac densities that may appear to be within the heart on a 
single angiocardiogram, A mechanical rather than electrical timer is 
used because many electrical events, such as premature beats or other 
arrhythmias, may be ineffective in producing mechanical systole of 
the heart. Timing is necessary in assessing the significance of difference 
in opacification in serial roentgenograms and in determining the number 
of cardiac cycles required to fill or empty any portion of the heart, We 
use 50 milliliters of 70 per cent Urokon injected as rapidly as possible 
into an exposed antecubital vein. Anterior and lateral projections are 
used because of greater ease of constancy of reproduction not only in 
positioning of patient but also in identifying specific regions without 
overlapping. Roentgenograms are obtained every 0.7 second for at least 
21 seconds, Subsequent roentgenograms are obtained at variable inter- 
vals depending upon the clinical evaluation of heart function and 
the radiographic determination of heart size. The tube is shifted at the 
time of exposure of alternate films to allow for stereoscopic pairs, The 
roentgenograms are analyzed for time of appearance and disappearance 
of opacity of the superior vena cava, right heart, pulmonary artery, 
left atrium, left ventricle and aorta. The degree of opacification is 
measured and corroborated by a densitometer, The results are plotted 
as density against time, Details of this study will be published else- 
where.” 

In the normal individual, the time from the initial appearance of 
dye within the right atrium to the appearance of dye in the ascending 
aorta, which we call the intracardiac circulation time that represents 
the shortest time required for dye in detectable concentration to 
traverse the heart, is not greater than 6.3 seconds and always exceeds 
the right heart time. The right heart time, pulmonary artery time and 
ieft atrial times approximate each other and are each 5.6 seconds or 
less. Opacification of the pulmonary artery disappears before the 
ascending aorta is visualized, Left atrial density is not great and is 
poorly delimited. Indeed, dye opacifies clearly the pulmonary veins 
adjacent to the left atrium more than the left atrium itself and fuses 
quickly with the left ventricular density. The left ventricle is opacified 
usually in less than 0.7 second and never longer than 1.4 seconds after 
initial left atrial opacification. 

These findings are in marked contrast to those in individuals with 
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mitral stenosis. In the absence of heart failure or marked cardiomegaly, 
the intracardiac circulation time may be prolonged but does not exceed 
g.1 seconds, The right heart time is usually less than the intracardiac 
circulation time and rarely may equal it. The pulmonary artery time 
may be much longer than the right heart time and the pulmonary 
artery may remain visualized after the appearance of the ascending 
aorta, The left atrial time is 6.3 seconds or longer and almost always 
exceeds both the pulmonary artery and intracardiac circulation times. 
The left atrium is increased in size and its borders are sharply defined. 
Visualization of the left ventricle occurs within 0.7 second or may be 
delayed to as long as 2.8 seconds after initial left atrial opacification. 
Opacification of the left ventricle is sparse compared to that of the 
left atrium. However, the difference between left atrial and left ven- 
tricular density depends not only upon time but also upon the phase 
in the cardiac cycle that the roentgenogram is exposed. It is possible 
to have a series of roentgenograms without opacifying the ventricle 
once in diastole, Conversely, ventricular diastole may be visualized 
several times. Also, left ventricular opacification may be readily appar- 
ent in one projection and impossible to recognize in another. Finally, 
stereoscopy allows for recognition of dye within the pulmonary 
vasculature which appears to be within the left ventricle in a single 
angiocardiogram. 

The finding in mitral stenosis of a left atrial time longer than that 
of the intracardiac circulation time and of the pulmonary artery time, 
which, in turn, in the absence of right heart failure, is usually longer 
than the right heart time, is visual evidence supporting the concept 
of a block at the mitral valve. 

The angiocardiographic pattern of mitral stenosis which we have 
just described is, however, not diagnostic. A prolonged left atrial time 
and sparse opacification of the left ventricle may be seen in mitral 
stenosis with regurgitation or even in pure mitral regurgitation as 
diagnosed by the surgeon. A giant left atrium with marked regurgita- 
tion and minimal stenosis diagnosed at operation likewise gives the 
picture of an intensely opacified left atrium with delay and sometimes 
complete non-opacification of the left ventricle. No individual with 
clinically diagnosed pure mitral regurgitation was subjected to opera- 
tion. Individuals so diagnosed clinically with but slightly enlarged left 
atria showed homogeneous opacification of the left atrium and left 
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ventricle, Otherwise, no relationship could be determined between 
left atrial time and left atrial size or between left atrial and ventricular 
opacification to differentiate the diagnosis of “pure” mitral stenosis 
from mitral stenosis and regurgitation as made at surgery or to predict 
the degree of mitral stenosis as reported by the surgeon, However, a 
lifting apical thrust was found in all individuals with large atria. 

Indeed, the entire angiocardiographic pattern of mitral stenosis may 
occur in the complete absence of organic mitral valve disease. Appar- 
ently, non-valvular enlargement of the left atrium may in itself impede 
left atrial-ventricular flow, We have seen such findings in an individual 
with primary pulmonary artery disease, proved at autopsy, 

However, the possibility of occult left ventricular failure in this 
instance could not be excluded, because it is easy to show that left ven- 
tricular failure of any cause, be it aortic valve disease, systemic hyper- 
tension or coronary artery disease, may produce the left atrial pattern 
of mitral valve disease. The distinction between the two is, however, 
easy, because of the thickness of the left ventricular wall, increase in 
degree and duration of left ventricular opacification and with aortic 
disease frequent eccentric opacification of the aortic orifice, Additional 
mitral stenosis, however, if present, would be difficult if not impossible 
to detect by angiocardiography. 

These findings visualize the clinical physiologist’s pressure findings 
in left ventricular failure but frequently precede them because such 
changes are seen before clinical failure is recognizable. 

Indeed, in our experience, the angiocardiographic pattern of mitral 
stenosis precedes abnormal pulmonary artery or pulmonary artery 
wedge pressures, It is for this reason that we believe that slowing of 
the circulation may occur before rises in pressure or may persist after 
pressure falls. 

It is clear that angiocardiography, like other techniques, is not 
specific for mitral stenosis and that impediment of left atrial emptying, 
as determined by this technique, can occur in these with mitral valve 
disease, regardless of whether stenosis, regurgitation or both are present 
and can occur even in the absence of organic valvular disease. 

Although the angiocardiographic pattern is not specific for mitral 
stenosis, it was hoped that mitral valvotomy would abolish or decrease 
the impediment to blood flow in individuals who did have mitral 
stenosis as visualized by this technique. Our studies, however, indicate 
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that present day surgery for mitral stenosis cannot abolish impediment 
of left atrial-ventricular flow as visualized by this technique, nor are 
there any characteristic angiocardiographic features, other than absence 
of the left auricle or presence of thoracic surgical incisions, that can 
differentiate those who have had mitral valvotomy from those who 
have not, Any change is a purely qualitative one. We have already 
indicated, however, that impediment of left atrial-ventricular flow of 
similar magnitude may be due to many factors other than mitral 
stenosis. It is important that qualitative changes in left atrial-ventricular 
flow due to treatment of these factors should not be interpreted as due 
to surgical treatment of mitral stenosis, 

The significance of medical therapy in reducing impediment of 
left atrial-ventricular flow can be shown in some individuals who have 


already had their mitral stenosis reduced by surgery. An intensified 
medical regimen in individuals with congestive heart failure or even 
with dyspnea alone may shorten all circulation times, disproportionately 
shorten the left atrial time and increase degree of left ventricular opaci- 
fication. 

This last change with medical treatment indicates that the pattern 
of mitral stenosis in the same individual is more often seen in failure 
than in compensation, evidence of the importance of myocardial func- 
tion in left atrial-ventricular flow, Changes of this sort are most quickly 
made by mercurials and increased digitalis and may be accomplished 
by digitalis alone or even by bed rest without other change in cardiac 
therapy. But, maximal changes take time and, in our experience, at 
least six weeks and possibly longer. Such changes can, at times, be 
demonstrated even in the absence of clinical evidence of heart failure 
and with an apparently adequately controlled ventricular response to 
digitalis in individuals with atrial fibrillation. 

Mitral valvotomy, therefore, not only cannot abolish left atrial- 
ventricular block but also cannot be evaluated unless all other medica- 
tion is kept constant. Indeed, the problem is even more difficult 
because some disabilities respond only to rest and time, such as carditis, 
pulmonary infarction and even infection, It is for this reason that we he 
have stressed the need in interpreting the effect of mitral valvotomy 
for static disability maximally controlled by medical therapy. 

Because of the present day attitude, it is difficult to obtain adequate 
controls, But, whenever the individual appeared stabilized clinically for 
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at least one month, we have, as yet, not observed any improvement in 
left atrial-ventricular flow comparable to that seen with medical 
treatment. 

Of thirty individuals who regard themselves as improved after 
operation, nine had atrial fibrillation and large hearts estimated above 
600 cc. before operation, All have persistent and markedly prolonged 
left atrial and pulmonary artery times. Three of these greatly exceed 
their preoperative times. Pressure studies in apparently comparable 
individuals have shown variable and usually slight changes. Even if 
marked drops in pulmonary artery pressures are obtained, it is difficult 
to interpret their significance because it is in these larger hearts that 
angiocardiography, in the immediate postoperative period, may demon- 
strate a significant increase in size of the pulmonary artery and of 
the right atrium and right ventricle with slowing of the intracardiac 
circulation, and with decreased opacification and, at times non-opacifi- 
cation of the left ventricle. These findings persist. They may not be 
reflected in recognizable manifestations but this type of individual 
represents one we have previously described who may develop clinical 
right heart failure after operation. These patients, although worse, may 
genuinely feel better because troublesome dyspnea has been replaced 
by right heart failure, the clinical manifestations of which, if present, 
may be controlled by mercurial injections, Indeed, right heart failure 
may be present in individuals who deny ever having had dyspnea. 
Right heart failure may not be recognized on conventional films. 
Because of the apparent decrease in pulmonary vascular markings, the 
radiologist might interpret the increased heart size as due to increased 
left ventricular filling. Yet, angiocardiography reveals marked slowing 
of the circulation through the right heart and pulmonary artery, and 
no dye within the left ventricle. In this type of failure, the jugular 
veins are prominent and fill rapidly from below. An elevated venous 
pressure may be demonstrated by abdominal compression. 

Two with only slightly enlarged hearts developed permanent atrial 
fibrillation and more prolonged left atrial and pulmonary artery times 
after surgery. 

Three had atrial fibrillation with slightly enlarged hearts, Two of 
these had persistently long left atrial and pulmonary artery times. The 
other, who appears to us considerably better clinically, has a prolonged 
left atrial time but a normal pulmonary artery time. 
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Sixteen had hearts of normal or slightly increased size with sinus 
rhythm, Of these, six have persistent markedly prolonged left atrial and 
pulmonary artery times, Ten have persistent slightly prolonged left atrial 
and pulmonary artery times. We could not distinguish these last two 
groups on clinical grounds. One patient who stated she had one block 
dyspnea for over six months, uninfluenced by digitalis, had a pliable 
mitral valve that was easily adequately opened and now leads an entirely 
normal life. However, she has a persistent right heart time of 11.9 
seconds, a pulmonary artery time of 12.6 seconds and a left atrial 
time of 14 seconds, A retrospective history raised the possibility of 
preoperative psychogenic dyspnea engendered by the present surgical 
climate. She had forced her dector to consent to operation and we 
agreed because of unequivocal findings of pulmonary hypertension. 
She was catheterized four days ago, ten months after operation. Her 
right ventricular pressure is 50/8 mm, Hg and her pulmonary artery 
pressure is 52/30 mm. Hg. From these studies, it appears that, in 
contrast to myocardial function that has an obviously potent effect on 
left atrial-ventricular flow, mitral valvotomy has none or one too feeble 
to be detected by our technique, Mitral valvotomy, on the other hand, 
may permanently decrease left atrial-ventricular flow in individuals with 
a large heart and in individuals who develop permanent atrial fibrilla- 
tion. In the individual with mitral stenosis and a small heart, near normal 
circulation times may be maintained by a disproportionately high 
pressure proximal to the obstruction, The main purpose of mitral 
valvotomy is to permit such flow to continue at more nearly normal 
pressures, However, near normal times in individuals with mitral 
stenosis may be present with normal or near normal right ventricular, 
pulmonary artery and pulmonary artery wedge pressures. 

For these reasons, we believe, at the present time, that the first 
responsibility of a physician when confronted with an individual with 
mitral stenosis, is to determine if symptoms are due to self-limiting or 
medically treatable events. If in doubt, there is hardly ever any urgency 
to operate, Our angiocardiographic studies suggest, on the basis of 
comparison with conventional films, some of which were taken as 
long as twenty years ago, that mitral block, in the absence of precipi- 
tating events, changes so slowly, if at all, that for practical purposes 
it may be regarded as stationary for years. Even repeated attacks of 
pulmonary edema are compatible with long intervals of freedom from 
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symptoms and need for cardiac therapy. Thus one individual had 
pulmonary edema twenty years ago during her first pregnancy, eight 
years ago during her fifth pregnancy and one month before the present 
study while rushing home from a party. Between attacks she had 
no symptoms and no cardiac treatment. Her intracardiac circulation 
time is 7.7 seconds, her right heart time 4.9 seconds, her pulmonary 
artery time 6.3 seconds, her left atrial time 7 seconds, Her right ven- 
tricular pressure was 45/3 mm. Hg and her pulmonary artery pressure 
45/22 mm. Hg. 

The second responsibility of the physician is to determine if simple 
precautionary measures do not produce a comfortable and satisfactory 
life for the individual’s age, social and economic status, If not, and 
pulmonary artery pressures are high, mitral valvotomy may be advised 
but not urged. 

Mitral valvotomy should never be urged because it is only those 
with normal or slightly enlarged hearts and no roentgen-ray evidence 
of calcification of the mitral valve who possibly may be benefited, These 
individuals have the best natural prognosis so far as the ultimate 
development of congestive failure is concerned, It is rare for them to 
die before the sixth decade. Surgery, on the other hand, has even in 
this group an immediate mortality of at least 4 per cent, and at least 
2 per cent chance of embolism in those who are fibrillating and survive 
operation and a 5 to 10 per cent chance of the production of permanent 
atrial fibrillation. Moreover, the diagnosis may be wrong. The operation 
never destroys mitral block completely and indeed is rarely effective 
in individuals with densely fibrotic and motionless valves, Finally, the 
duration of benefit, if any, is as yet unknown and involves the concept 
of restenosis, 

Mitral block is never abolished by present day surgery. The clinical 
concept of restenosis is, therefore meaningless, The degree of mitral 
block may increase with time after surgery but the cause for this 
increase is conjectural. We do know from pathologic studies that the 
incisural surfaces of calcified, fibrotic and motionless valves do not 
reseal up to five years, But, from the obstructive standpoint, it makes 
no or very little difference if these surfaces reseal or remain perma- 
nently separated from one another by a distance equivalent to the 
thickness of the surgeon’s knife or gape widely after finger fracture. 

Restenosis has been used by many as synonomous with reappear- 
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MODERATOR MERRITT: The subject for discussion this afternoon is 
headache. We have a panel of experts to discuss various aspects of the 
question, Unfortunately the subject is so broad that time does not per- 
mit us to bring to you all of the experts who would be needed to cover 
it fully. 

Headache is one of the most common symptoms to which man is 
subject. There are few individuals who have not suffered from head- 
aches on several or many occasions, Headaches may occur without any 
organic pathology or they may be a manifestation of serious disease. 
In the majority of cases headaches are transient and their occurrence 
can be directly related to an acute febrile episode or some other definite 
cause, The situation is different, however, in those cases where the 
headaches are chronic or occur at intervals over a period of months 
or years, It is important in these cases to determine by thorough study 
the underlying cause of the headache in order to correct any serious 
pathology. Headaches are a common manifestation of intracranial 
tumors, infections, head trauma, febrile illnesses, arterial hypertension, 
cerebral arteriosclerosis, cerebral anoxia or asphyxia of any cause. 

All of the above enumerated conditions account for symptoms in 
only a small number of patients who consult their physician for chronic 
headaches. In many of these a thorough study will not reveal any 
significant finding which will explain their headaches, In the majority 
of patients with headaches of unknown cause, the symptoms are due 
to migraine or related to psychological tension. The pain-sensitive 
structures in the head are tissues covering the cranium, the large intra- 
cranial venous sinuses and their tributaries, the dura mater at the base 
of the skull, the dural arteries, the large arteries at the base of the brain, 
the sth, gth and roth cranial nerves and the upper cervical nerves. 

The substance of the brain, the small arteries on the surface of the 
cortex and the dura over the convexity of the brain are all relatively 
insensitive to pain. 

Stimulation of the pain structure on or above the tentorium results 
in pain or headache in front of a line directly drawn vertically from 
the ears across the top of the head, This pain is transmitted by the sth 
nerve. Stimulation of pain structures below the tentorium causes pain 
behind the line described and is transmitted by the gth and roth cranial 
nerves, and the upper three cervical nerves, 

With this brief introduction, | would present to you the members 
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of the panel who will discuss the aspects that are appropriate to their 
specialty. 

Our first speaker this afternoon is Dr, Daniel C. Baker, Jr., Asso- 
ciate Clinical Professor of Otolaryngology, College of Physicians and 
Surgeons, Columbia University, and Associate Attending Orolaryn- 
gologist, Presbyterian Hospital. 


DR. DANIEL C. BAKER, JR.: The nose and the sinuses are considered 
by the lay person to be the most common cause of headache, The oto- 
laryngologist is frequently consulted by the patient before any other 
physician sees him. In taking a routine history of a patient, regardless 
of the nature of his illness, if the question is asked, “Do you have head- 
aches”, the patient will usually reply “Yes”. If you ask the patient 
what he thinks the cause of the headache is, he will say he has a “sinus”. 

In our civilization most people have some complaints relative to 
their nose and throat. Nasal blockage, sneezing, postnasal discharge, 
clearing the throat and cough are common symptoms, Humidity, tem- 
perature changes, heat and cold, dust, chemical content of the air, 
allergic factors, tension, mental fatigue, excessive smoking and other 
things may cause nasal symptoms, These symptoms represent the re- 
action of the individual to his environment, 

It is possible to have extensive sinus disease and nasal disease and 
not have the symptom of headache. 

In order to understand why the sinuses are thought to be a cause 
of headache, a knowledge of the anatomy of the paranasal sinus system 
is necessary. At birth the maxillary sinuses are already present and so 
are the ethmoid cells. The frontal sinuses are present after the first year 
of life and the sphenoid sinuses hollow out of the sphenoid bone in 
the fourth year. In a six year old child the sphenoid sinus has already 
taken on a definite relationship with the cavernous sinus and its com- 
bined structures. 

On the lateral wall of the nasal chamber, the inferior turbinate has 
large venous spaces. It is this vascular tissue that causes nasal blockage 
and headache, when it is congested, There is a small amount of this 
tissue in the middle rurbinate. All of the anterior group of ethmoid 
sinuses drain into the middle meatus which is covered by the middle 
turbinate. Any blockage of drainage or any interference with venti- 
lation can cause headache. 
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The sphenoid sinus has a definite relationship with the optic chiasma 
and the hypophysis. There are numerous dehiscences in the lateral 
wall of the sphenoid sinus, 

The nasopharynx is a common location for carcinoma to develop. 
There is an anaplastic type of cancer (Schmincke’s tumor) which in- 
stead of growing out into the nasopharynx will grow into the different 
recesses and also the foramina at the base of the skull. It is an invasive 
type of carcinoma which causes very severe head pain along the 
branches of the first, second and third divisions of the fifth nerve. 

The interior of the nose is innervated by the anterior ethmoidal 
and the maxillary portion of the trigeminal nerve. The posterior part 
of the nasal cavity, including the nasal septum gets the major portion 
of its nerve supply from the second division of the fifth nerve by way 
of the sphenopalatine ganglion, These nerves pass through the spheno- 
palatine ganglion to their distribution, Nerves from the ganglion pass 
not only to the nasal cavity, but also down the descending palatine 
canal across the hard palate and then branch upward into the anterior 
part of the nose through the foramina in the premaxillary wings, The 
vidian nerve, which is a branch from the carotid plexus and also the 
facial, joins the sphenopalatine ganglion, It passes through the lateral 
wall or the floor of the sphenoid sinus. 

The teeth can cause the symptoms of sinusitis and headache. The 
upper three molar teeth always have a relationship with the sinus, and 
the fangs of these teeth project into the floor of the sinus. 

The sphenoid sinus has a close relationship with the cavernous sinus, 
optic chiasma, optic nerves and the hypophysis. For this reason sphe- 
noid sinusitis was thought to be a cause of optic neuritis, and sphenoid 
surgery was immediately performed regardless of whether the patient 
had any findings of sphenoiditis. A few of the patients did get well. 

The nasal conditions which may cause headache are those that pro- 
duce pressure, Marked deviation of the nasal septum and polyps in the 
nose large enough to cause pressure may cause unilateral headache. One 
should never expect a deviation of the septum to the left side or polyp 
in the left side of the nose to cause headache on the right side. 

Sinusitis itself may cause headache. If the infection is an overwhelm- 
ing one and the ostia, the normal drainage tract of the sinus is blocked 
off, then pressure can be built up within the sinus causing headache. 
Pressure can develop within the sinus from a cyst or from a tumor 
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or actual invasion of the sinus wall, or destruction of bone by a carci- 
noma, such as a Schmincke’s tumor. The headache must be on the 
same side as is the disease. 

There are other factors beside the nose and the sinuses which may 
cause headache that are related to the ear, nose and throat, There is 
the so-called sphenopalatine ganglia neuralgia, which has a wide dis- 
tribution. For many years it was the practice of otolaryngologists to 
remove or to exenterate the sphenopalatine ganglion when patients 
complained of unilateral head pain. More recently, the ganglion has 
been injected. It is not known why the procedure helped a few patients. 

Glossopharyngeal neuralgia is a pain which usually starts at the 
root of the tongue and is referred to the ear. A large styloid process 
may cause similar symptoms, There is a syndrome which occurs when 
the geniculate ganglion is disturbed and bleb-like formations occur on 
the drum and the canal wall with an associated facial paralysis. Usually 
there is a severe headache on the same side. 

It is very seldom that the otolaryngologist finds a cause for head- 
ache in the average patient, Nasal disease and sinus disease are seldom 
the cause of chronic headache in my experience, 


MODERATOR MERRITT: The second speaker on the program is Dr. 
Frank Payne, Assistant in Ophthalmology, College of Physicians and 
Surgeons, Columbia University; Assistant Attending Ophthalmologist, 
Institute of Ophthalmology, the Presbyterian Hospital. 


DR. FRANK PAYNE: It is true that the ocular examination often re- 
veals signs such as papilledema, visual field defects and muscle palsies 
which are of great importance in diagnosing headaches due to intra- 
cranial diseases, I shall limit my remarks, however, to the headache and 
head pain due to diseases or abnormalities of the ocular apparatus. 

Regarding the incidence, it is difficult to state how often headaches 
are due to the visual apparatus. Patients usually go directly to the 
oculist without first consulting the general physician, because the pub- 
lic knows that the eyes may be the cause of headache. Also, it is rela- 
tively easy for the patient to undergo an eye examination. 

Two questions confront the general physician: 1) Which patients 
should be sent to the oculist? and 2) What are the relations between 
ocular headaches and the patient’s systemic condition? Certain general 
principles may help in answering these questions. 
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The most common causes of severe ocular headache are acute con- 
gestive glaucoma and acute iritis, Even today these diseases, if accom- 
panied by nausea and vomiting, are occasionally mis-diagnosed as acute 
disease of the gallbladder and are referred to the general surgeon be- 
fore the eye is recognized as the cause of the symptoms. 

The less severe and chronic, recurring headaches are due usually 
to refractive errors, anomalies of the accommodation and convergence 
mechanisms, and muscle imbalances, We do not expect the non-oculist 
to recognize these conditions if of low degree, but it is interesting and 
very significant that severe symptoms are commonly due to small 
errors of refraction, and small degrees of muscle imbalance; and they 
are the most difficult to detect. Apparently, an individual does not 
make the continued effort to overcome the large refractive errors and 
muscle imbalances and thus does not develop eye fatigue or a feeling 
of strain; he will, however, make the effort repeatedly to overcome 
the small errors, and headache ensues. 

To suspect the eyes as the cause of a headache, certain things are 
worth knowing. The level of visual acuity does not indicate whether 
or not the headache is of ocular origin, A good acuity may be attained 
in the presence of a high degree of astigmatism; or, a patient may have 
a very low acuity and yet not have a headache. Thus, the presence of 
good vision does not exclude the eyes as the cause of the headache. 

These ocular abnormalities are causing an increasing incidence of 
headaches because of the nature of our modern civilization. When we 
reflect that most of our civilization has evolved and has been designed 
upon the unconscious assumption that every adult has 20/20 visual 
acuity, and the ability to read fine print, we realize that the ocular 
demands are stringent. Our world is mostly within two feet of our 
face in our occupations and pleasures. Publications of all kinds are 
employing fine type which frequently is too small to be seen by older 
individuals. Since people are living longer lives it will become increas- 
ingly important for publishers to use print-size compatible with the 
visual acuity of older individuals. Television, colored movies and other 
entertainments add more demands upon our eyes. Whether or not an 
ocular anomaly is the cause of a patient’s headaches can be determined 
first by finding that anomaly, and then correcting it. Two individuals 
may have an equal error of refraction and yet one individual has head- 
aches and the other does not. 
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The patient’s general state of fatigue, his temperament, and his vis- 
ual requirements influence the role of the ocular anomaly, Often a 
person develops symptoms at the end of a school year, and then be- 
comes comfortable during the summer’s vacation, 

Patients convalescing from serious systemic illnesses often have 
headaches when reading to pass the time pleasurably. Ocular fatigue 
and headache necessitate glasses, at least temporarily. It is wise to mini- 
mize the time that a patient may devote to reading when recovering 
from a systemic illness, This is of particular importance in children. 

Another factor in the use of the eyes has to do with the illumina- 
tion. | see many patients whose ocular symptoms are attributable to 
the fluorescent type of lighting. Fluorescent light is being installed in 
schools, factories, institutions and public buildings. In my sincere opin- 
ion it is the most inferior, most obnoxious and ugliest type of light ever 
devised. Architects and interior decorators would improve our world 
tremendously if they would return to the use of the ordinary type of 
incandescent light. 

In conclusion, I believe that it is wise to advise an examination of 
the eyes in most cases of headache. The ophthalmologist should not 
conclude that an ocular anomaly is necessarily the cause of the head- 
aches, but must consider also the patient’s habits, general physical con- 
dition, ocular requirements and environment, and cooperate with the 
general physician to determine the true cause of the headaches. 


MODERATOR MERRITT: QOur third speaker is Dr, Arnold P. Fried- 
man, Associate Professor of Clinical Neurology, College of Physicians 
and Surgeons, Columbia University; Attending Physician, Neuropsy- 
chiatry, Montefiore Hospital. 


DR. ARNOLD P. FRIEDMAN: Introduction: The two most common 
headaches that confront the physician are migraine and tension head- 
ache (muscle contraction headache), In recent years new data have 
been made available through experimental and clinical investigation 
which have given the physician a better understanding of the diagnosis 
and treatment of migraine and tension headache. 


MIGRAINE 


A. Cause: The underlying causes of migraine are unknown. Many 
theories have been advanced but the large variety of precipitating fac- 
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tors and diversity of symptoms make it most difficult to explain all 
cases of migraine on any single etiologic basis, 

Endocrine disorders, vitamin deficiencies, ocular malfunctions, 
trauma to the head and neck, allergy, hepatic disorders and cerebral 
anoxia have been proposed as the etiologic mechanisms in migraine 
headaches, but evidence to support these theories is lacking. A more 
tenable hypothesis is the inability of such patients to react adequately 
to stress for two reasons: 

First, there is a hereditary factor; the mechanism through which 
this hereditary factor operates has not been clearly elucidated, but is 
possibly related to an imbalance of the autonomic nervous system. 
Secondly, they have an insecure personality pattern which interferes 
with their adjustment to their environment. This sets a pattern of func- 
tion which the limited physiologic capacity of the individual is unable 
to handle, resulting in cranial vascular changes which produce the 
headache. 

B. Mechanism: 1. Physiologic—Well substantiated observations 
from various sources have demonstrated that in an attack of migraine 
the following physiologic changes occur, An initial vasoconstriction of 
certain intracranial branches of the internal carotid artery produces 
visual and possibly other pre-headache phenomena prior to the onset 
of the headache. This prodromal period is followed by dilatation and 
distention of cranial arteries, primarily in the distribution of the exter- 
nal carotid artery, Stimulation of pain-sensitive nerves in and around 
the dilated vessels by the increased amplitude of pulsation is the pre- 
sumed cause of the headache. Persistent dilatation results in a rigid, 
pipe-like state of the vessels, The pain at this stage is a steady ache 
replacing the earlier throbbing, pulsating type. During or following 
this, there is contraction of the neck muscles and “muscle-contraction 
pain” develops, This spasm of the muscles is a reaction to the initial 
pain and may outlast it. The initial phase of the headache is due to 
stimulation of pain endings which lie in or near the walls of the intra- 
cranial arteries, whereas the latter or “muscle-pain” is probably the 
result of either direct stimulation of nerve endings or ischemia of the 
muscles, Although in migraine the immediate cause of pain is associ- 
ated with dilation of cranial arteries, it is evident that dilatation of 
blood vessels alone is not sufficient to produce headache, Other dynamic 
or chemical factors as yet not clearly delineated must contribute. 


Bull. N.Y. Acad. Med. 


e 


HEADACHE: ITS ETIOLOGY AND MANAGEMENT 8 43 


2. Psychologic—The importance of psychologic factors in the mi- 
graine attack is great, Personality studies have indicated that many 
patients with migraine are meticulous, neat in appearance, rigid in their 
thinking, and excessively aggressive toward their environment. It is 
often noted that in their earlier life they have had considerable inse- 
curity with resulting tensions which are manifested in inflexibility, 
overconscientiousness, meticulousness, perfectionism and resentment. 

In a recent study it was observed that psychodynamic mechanisms 
play an important role, even in migraine of young children, The types 
of neurotic symptoms observed in children were varied and dramatic. 
They included temper tantrums, phobias, frequent nightmares, hair- 
pulling, enuresis, obvious anxiety, hyperactivity, lethargy, thumbsuck- 
ing, nailbiting and feeding difficulties. 

In patients of all ages a variety of psychogenic factors have been 
related to the headache. Attempts have been made to define specific 
personality patterns. In our experience the personality make-up in these 
people is extremely variable and may be influenced by a variety of 
emotional factors. Most of these are unconscious and include hostility, 
identification with a family figure, a wish to remain in a position of 
dependency, or a desire to gain love, affection or attention. The most 
frequent conflicts are apparently concerned with hostile impulses asso- 
ciated with feelings of guilt. 

There is little evidence of specificity of the precipitating psycho- 
dynamic factors, Not all patients with migraine are compulsive, perfec- 
tionistic or rigid, A recent objective psychologic evaluation of our 
patients confirms this point of view, Repressed hostility is an extremely 
common factor among many persons who do not have migraine but 
may have hypertension, ulcers or just a small bank account. Neverthe- 
less, an understanding of the underlying psychologic factors plays an 
important part in the management of migraine, for in the ability of 
the patient to handle emotional tension lies the most satisfactory means 
of preventing the attacks in the majority of cases. 

C. Characteristics: Migraine may be defined as that form of head- 
ache which is characteristically paroxysmal, periodic, unilateral, and 
throbbing. The headache occurs against a background of relative well- 
being, is often preceded by visual or psychologic disturbances, and is 
usually associated with vomiting and irritability, Frequently there is a 
history of similar headaches in the parents or other members of the 
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family. 

The clinical picture of migraine indicates widespread bodily dis- 
turbances. Although attention is usually first called to the headache, 
there are numerous other symptoms to be considered as part of the 
entire picture, Among these are visual disturbances, including photo- 
phobia, autonomic disturbances such as pallor and sweating, edema of 
lids and extremities and difficulty with memory and concentration. 

D. Objective Evaluation of Patients: General physical and neuro- 
logical examinations are usually non-contributory. Routine laboratory 
studies such as blood counts, urinalysis, and skull roentgenograms are 
equally unrevealing. Ophthalmologic evaluation, including visual field 
studies, only rarely revealed any disorders, In our patients no striking 
variation from the normal electroencephalogram was noted in most 
cases, although Dow and Whitty indicate that a large number of abnor- 
mal records without specific patterns occurred in their migraine pa- 
tients. Engel and his associates were able to demonstrate electroence- 
phalographic changes accompanying the prodromal visual scotomas. 

We were unable to find any relationship between fluid retention 
per se and the development of headache, nor were we able to relate 
migraine to a dysfunction of the pituitary adrenal system on the basis 
of eosinopenic response. Measurement of the volume changes occurring 
in the external carotid circulation in patients with migraine by use of 
the glycerine-pellotte and photo-electric cell technique gave us methods 
of recording objectively the changes in the external cranial circulation 
prior to and during the headache, Our observations with these tests indi- 
cated that the increase of the pulse wave amplitude was related to the 
severity of the migraine attack and following the use of a vasoconstric- 
tor (ergotamine) there was a diminution of the pulse volume with a 
concomitant reduction in headache. 


Tension (Muscie Heapacne 


A. Cause: The actual cause of tension headaches is unknown. 
However, there is good evidence that they are related to psychologic 
disturbances. In a majority of our cases the fundamental psychic fac- 
tors were largely unconscious, although most patients were aware of 
their anxiety, Environmental demands of an economic, social, physical 
or intellectual nature beyond the capacity of the patient’s personality 
may also produce somatic response of which headache is the major 
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symptom. As in migraine the most frequently observed conflicts in 
: cases of tension headache were those over hostile impulses, These pa- 
tients demonstrated aggression, hostility and intense resentment against 
members of their family or persons who represent family figures. How- 
ever, there is little evidence of specificity of the precipitating psycho- 
: dynamic factors and as noted in migraine they may include identifica- 
tion, wish to remain in position of dependence, means of gaining 
attention, and so on. Although these findings help us to understand 
the mechanism of certain headaches, they do not elucidate the cause. 
Why the same psychogenic factors previously discussed as initiating 
headaches through physiologic mechanisms may also produce them on 
a purely psychologic level, such as in conversion mechanisms, is un- 
known. Furthermore, the same type of psychologic conflict may pro- 
duce a variety of symptoms, such as headache, ulcers and hypertension, 
or may be present in an individual who is symptom-free, 
Our present knowledge indicates that in tension headache, emo- 
tional conflicts which the patient has suppressed or repressed because 
: of their unpleasant nature may produce a discharge, either skeletal or 
2 autonomic, with resultant changes in the muscles and blood vessels 
of the head and neck eventually productive of pain, The end organs 
for pain near these muscular and vascular changes are stimulated and 
create nerve impulses that pass along the afferent system to the central 
nervous system, where they are translated as painful sensations. 
Muscular headaches differ from tension headaches in that the former 
occur with local muscle or nerve root injury, and secondarily, from 
noxious stimulation elsewhere in the head, The clinical features of the 
conditions causing the muscle spasm, for example, cervical disk, osteo- 
arthritis, cord tumor, ocular inflammation, and so on, usually serve to 
differentiate these types of muscular headache from spasm associated 
with emotional tension. 
B. Mechanism: \n tension headaches muscular or vascular mech- 
: anisms may act independently or concomitantly, With muscle tension, 
4 sustained contraction of the skeletal muscles of the head and neck 
causes pain or dysesthesia in the neck and scalp. Associated with these 
muscular spasms may be ischemia which could be a contributory or 
primary factor in the induction of pain. It has been also hypothecated 
that excessive concentration of potassium in muscle from ischemia or 
2 sustained contraction stimulates the chemoreceptors in the tissues. An- 
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Fig. 1.—Migraine and Tension Headaches did not differ significantly in respect 
to the following: incidence, sex, precipitating causes, occurrence (time of day 
of season), mood change, onset and termination (abrupt or gradual). 


other factor responsible for the head pain may be a central spread of 
the excitatory effect of noxious stimulation of the soft tissues of the 
neck, This spread of pain is carried by the upper cervical nerves and 
may produce painful sensations in the forehead and face. 


Under stress a discharge may occur in the autonomic nervous sys- 
tem with resultant changes in the cranial blood vessels. The end organs 
for pain surrounding these blood vessels are stimulated and create nerve 
impulses which pass along the afferent pathways to the central nervous 
system. 

C. Characteristics: Tension headache is that type of headache oc- 
curring in relation to constant or periodic emotional conflicts concern- 
ing which patients are partially aware. Tension headaches have no 
prodroma, are usually bilateral, occipital or frontal, and may be accom- 
panied by a variety of associated signs, including anxiety, nausea and 
vomiting. Frequency and duration are variable. 

D. Comparison of Migraine and Tension Headache: In comparing 
migraine and tension headache certain clinical features appear to be 
characteristic of each, although there are wide variations in each group 
and the same individual may have both types of headaches (Figure 1). 


Bull: N. Y. Acad. Med. 


846 
AGt OF onset 
| 
Ouearion 
‘ 
; 
Location 
ASSCCIATED SYMPTOMS 
= 


HEADACHE; ITS ETIOLOGY AND MANAGEMENT 847 


E. Differential Diagnosis: \t is important to differentiate migraine 
and occasionally tension headache (muscle contraction headache) from 
other clinical conditions in which headaches are associated, 

Tumors, particularly angiomas which most often appear in the 
parietal-occipital region, may lead to attacks of headache, nausea and 
vomiting, sometimes associated with visual hallucinations, Often con- 
vulsive seizures are part of this picture, and sooner or later intracranial 
pressure may develop as the tumor exerts pressure or encroaches upon 
neighboring parts of the brain. Sometimes in the case of angioma a 
cranial bruit may be heard, Migraine may simulate or be simulated 
by an aneurysm of the internal carotid artery which presses on a nerve. 
Persistent field defect and reduction of visual acuity or extraocular 
palsies may be associated with other focal signs in the case of the 
aneurysm. 

Headache associated with temporal arteritis may occasionally be 
confused with migraine. 

Transitory attacks of paresthesia, weakness and aphasia may occur 
in migraine without headache. Differentiation of this from disseminated 
sclerosis or cerebral vascular lesions may at times be difficult, Of course, 
headaches occurring alone must be distinguished from pain in the head 
due to other causes, In such headaches we must distinguish the various 
neuralgias, neuritides, diseases of the bones of the cranium, subdural 
hemorrhage, meningeal irritation, fibromyositis, etc. 

Although rare, migraine is occasionally confused with glaucoma. 
The importance of measuring the intraocular pressure in headache pa- 
tients cannot be over-emphasized. 

‘TREATMENT 

Treatments of migraine based upon a multiplicity of etiologies are 
remarkable for their consistent therapeutic success, In our experience 
the following is the most effective treatment for migraine: 

1. Symptomatic—Symptomatic treatment of migraine is most effec- 
tive by use of oral or rectal ergotamine tartrate and caffeine (Cafer- 
got). Rectal use of Cafergot has proved empirically to be most effica- 
cious, especially when oral medication cannot be retained, It is likely 
that rectal medication has the advantage of being absorbed more directly 
into the systemic circulation, without having to penetrate the hepatic 
and gastric barriers. Hence it is postulated that its action is quicker 
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with less side effects than by oral administration. This requires further 
investigation. 

In some patients ergotamine tartrate is poorly tolerated and the 
use of dihydroergotamine methanesulfonate (D.H.E.-45) is indicated. 
Dihydrogenation of ergot reduces the vasoconstrictive action. In order : 
to produce an equivalent therapeutic effect dihydroergotamine must 
be given in doses twice as great as ergotamine tartrate, It can only be 
administered parenterally, and like ergotamine, must be given as early 
as possible in the attack, Efforts to abort the attack in the prodromal 
phase by the use of vasodilators such as amyl nitrite, nicotinic acid, 
oxygen and B-methylacetylcholine (Mecholyl), etc., have been uni- 
formly unsuccessful. 

Analgesics and sedatives are sometimes indicated if the headache 
has been present long enough for edema to take place and the vessels 
to become firm and tortuous, 

2. Prophylactic—It is well known that suitable psychotherapy may 
be of great value in reducing the intensity and number of migraine 
attacks in most patients and may even result in their disappearance for 
a considerable time. 

Adequate relaxation, improvement in sleep and correction of any 
physiologic abnormalities will be of help in reducing the frequency of 
the attacks, In a few cases there may be evidence that the precipitating 
mechanism is allergic, endocrine, or “metabolic”. It has been my experi- 
ence that these factors are too isolated to be of real value in therapy. 
However, when an offending allergen is responsible it should be re- 
moved or the patient desensitized, If the onset of migraine is associated 
with the menstrual period the use of progesterone or testosterone, or 
both, may be helpful. Occasionally, a diet that restricts the daily intake 
of salt in addition to a diuretic seems to be beneficial. 

The use of such drugs as histamine, nicotinic acid, etc., in my expe- 
rience, is of no value. Sedatives to reduce emotional tension are limited 
in their usefulness. More recently we have used reserpine and Thora- 
zine as interim treatment with migraine patients, Our results have not 
been encouraging. 

Periodic and often paroxysmal nature of migraine and other types 
of vascular headache brought forth the idea that treatment with anti- 
convulsants might be of value in these disorders, Of the anticonvulsant 
drugs, two which we have had experience with are Dilantin and Mesan- 
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toin. Both are hydantoinates, These are analogous to the barbiturates, 
being derivatives of glycolyl urea as compared with malonyl urea. 
A small number of migraine sufferers respond well to Mesantoin, or 
Dilantin prophylactically, This limited group consists of patients who 
have an aura of aphasia, paresthesias, hemiplegias prior to the headache 
and an abnormal electroencephalogram. In certain other cases where 
there is a family history of migraine and epilepsy and an abnormal elec- 
troencephalogram, the use of certain anticonvulsant drugs is of value 
in controlling the headache. Dilantin and Mesantoin are administerd 
orally. 


Tension HEeapAcue 


1. Symptomatic treatment—Symptomatic relief from tension head- 
ache is secured by drug therapy, which as in psychotherapy, must have 
flexibility for its keynote. The treatment of tension headache is non- 
specific, but the purpose of therapy is to relieve tension and raise the 
pain threshold. This is best accomplished by use of an analgesic-seda- 
tive combination. Such a combination should react with the minimal 
side effects allowing the patient to maintain his environmental relations 
and not be a problem because of addiction potential or development 
of tolerance. 

2. Prophylactic treatment—Control of tension headaches can best 
be accomplished by use of psychotherapy, for this is the only method 
in which the patient’s emotional conflicts can be resolved. 

The use of one per cent procaine directly into the tender areas of 
the neck may eliminate the headache for several hours or a few days. 
Its long term use in tension headache is not consistent with the under- 
lying mechanism causing the headache. 

The use of sedatives such as barbitals and analgesics is only of 
temporary effect, Furthermore, their side effects curtail prolonged usage. 

More recently we have used reserpine and chlorpromezine with 
patients with tension headache. Preliminary study indicates that reserpine 
is moderately effective. 

In concluding, | would like to emphasize that the treatment and 
diagnosis of chronic headache do not belong to any one discipline 
or group in medicine. Rational therapy starts with the prerequisite that 
the physician be able to differentiate the type of headache that he is 
dealing with. To make the differentiation the clinician should under- 
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stand what is known about the underlying physiologic and psychologic 
mechanisms associated with chronic headache. In addition, of course, 
a detailed history and thorough examination are essential. 


MODERATOR MeRRITT: Our last speaker is J. Lawrence Pool, Pro- 
fessor of Neurological Surgery, College of Physicians and Surgeons, 
Columbia University; Attending Neurological Surgeon and Director, 
Department of Neurological Surgery, Presbyterian Hospital. 


DR. J. LAWRENCE POOL: The cases | wish to discuss today are trau- 
matic headaches and headaches of miscellaneous type and origin, in- 
cluding those due to cancer, aneurysms and brain tumors. 

Post-traumatic headaches are frequent, as you well know, In my 
experience they are most frequent in those patients who are concerned 
with Workman’s Compensation or litigation, or in patients with a 
neurotic or psychoneurotic tendency, Over the years, | have seen many 
patients with equally or more severe head injuries than many of the 
litigious and neurotic patients, who nevertheless have not had any 
neadaches at all. As | have studied that aspect of the problem it seems 
to me that a very distinct feature in many cases of post-traumatic head- 
aches is a psychological or psychiatric factor, One also sees patients 
with headaches after head injury due to local scalp injury, if there 
has been a laceration resulting in a painful neuroma, That is rare but 
does happen. The treatment may require local procaine injection or 
excision of the painful area. Subdural hematomas may give headaches 
of unilateral origin or location. One finds a few patients who suffer 
chronic recurrent headaches after head injury which are relieved by 
pneumoencephalogram, probably because drainage of cerebrospinal 
fluid alters the intracranial fluid pressure and relieves tension of adhe- 
sions upon the dural structures lining the skull. This measure is not 


effective in most cases, however. With these head injuries and post- 


traumatic headaches it is important to examine the neck for possible 
cervical injury. As Dr. Friedman pointed out, secondary muscle spasm 
may be the cause of severe headaches in the occipital region, This may 
be initiated by a subluxation of one vertebra on one side only, and 
x-rays of the neck should therefore be obtained when no other cause 
for these headaches can be found, 

‘Turning to miscellaneous conditions that the neurosurgeon encoun- 
ters, “temporal arteritis” was formerly seen a good deal. | think it fits 
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into the group that Dr. Friedman described. However, we do not seem 
to see such cases or treat them by surgery any more. 

Tic douloureux or trigeminal neuralgia is so familiar to you that 
treatment by alcohol block or differential root section need not be 
discussed, Glossopharyngeal tic or gth nerve pain at the root of the 
tongue and base of the throat is an extremely painful, paroxysmal con- 
dition that can readily be relieved only by section of the gth nerve 
intracranially through a small opening. This is a simple and safe pro- 
cedure, The newest treatment for trigeminal neuralgia is simple com- 
pression of the posterior root without cutting any of the pain fibers. 
This has proved extremely effective, so that little or no sensory loss 
occurs and pain is relieved. Carcinoma pain due to invasion of the 
base of the skull, as Dr. Baker has mentioned, may be relieved in some 
cases by sectioning of a number of cranial nerves on the involved side. 
This is a major procedure that involves sectioning the posterior root 
of the sth nerve because the trigeminal innervates the dura, also the 
gth nerve and also the first three cervical sensory roots on that side. 
All of this can be done through a simple posterior or suboccipital in- 
cision. It does reduce the pain a great deal but I have never seen it 
reduce the pain of cancer in the base of the skull completely, One 
may therefore also have to consider a unilateral lobotomy in such pa- 
tients and this, combined with nerve section, has given a number of 
my patients relief, although not complete relief, during the months of 
their survival, 

Intracranial aneurysms may also give pain, They may give pain 
referred to the eye, which is often excruciating in severity. It is paroxys- 
mal and as a rule, feels as if, as the patients say, a knife is being twisted 
around back of the eyeball. Indeed, there may be no other symptoms 
or signs of such an aneurysm, Carotid angiography should therefore 
be considered in such cases, a simple and effective diagnostic test. The 
treatment of aneurysms is ligation of the internal carotid in the neck 
and trapping the aneurysm when possible by placing a clip on the 
vessel inside of the head at the circle of Willis, This depends on the 
location of the aneurysm and its nature, 

Turning finally to brain tumors, we find that headaches are com- 
monly caused by increased intracranial pressure but the presence of a 
tumor without pressure may also cause headaches. | would like to 
stress this because many of us, when we see such patients and find no 
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papilledema, have said that there could be no brain tumor because there 
was no increased intracranial pressure. However, in a recent study of 
acoustic nerve tumors we have found no increased intracranial pres- 
sure accompanying this type of tumor, Headache is probably due to 
pressure upon the tentorium or dural membranes. Postural headache, 
of course, may be produced by any type of brain tumor, with increased 
pressure, including 8th nerve tumors and intraventricular tumors. 

I might say in closing then, that the treatment of many of these 
headaches due to intracranial lesions of the sort mentioned, particularly 
brain tumors, is carried out now in a much safer manner than in former 
days when the mortality rate from neurosurgery was high. Today we 
expect good results and get them, 


MODERATOR MERRITT: I think it would be of value to summarize 
the remarks made by the members of the panel, Dr. Baker and Dr. 
Payne are unusually modest representatives of their specialties because 
they both stated that although headache could be caused by disease of 
the structures in which they are particularly interested, disease of these 
structures was not an important factor in the majority of the patients 
with headaches who come to the practicing physician, This statement 
is also borne out by Dr. Friedman’s discussion, All of the speakers have 
stressed the importance of the thorough study of the patient from the 
physical side and Dr. Friedman emphasized the need for a careful 
psychological study. Drs. Baker and Payne emphasized that, in the 
treatment of these patients, relief of symptoms is not to be expected 
from treatment of the eye or nose if there is no significant disease of 
these structures, The vast majority of patients who come to the physi- 
cian complaining of headache fall into one of three groups: migraine, 
tension headaches, or traumatic headache. 

It is important to note that constant headaches are practically never 


a symptom of organic brain disease or organic disease elsewhere in the 
body. If a patient complains of headache that persists for weeks, months 
and years without let-up, it is probable that it is related to emotional 
tension. 


The speakers have all stressed the importance of a thorough exami- 
nation, including the eye, nose, throat, ear, the nervous system and the 
body in general, and that if any abnormalities are found in these 
examinations, they should be taken into consideration and properly 
treated. 
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In general, the treatment of the patient with chronic headaches is 
divided into two parts: 1) symptomatic, that is treatment of the head- 
ache when it occurs; and 2) prophylactic, the prevention of subsequent 
attacks, 

In patients with tension headaches and practically all other types, 
except migraine, analgesics and sedative drugs give the best results, 

Ergot preparations are the drugs of choice during an attack of mi- 
graine headache. In prophylaxis, in the prevention of recurrences, drugs 
are of little value. Measures directed toward the relief of emotional 
tension and psychotherapy to assist in the solution of every-day prob- 
lems are of considerable importance, Dr. Friedman has correctly stated 
that this type of therapy is in the province of all doctors. If the physi- 
cian gives the patient sympathetic understanding and allows the patient 
to do some of the talking, good results can be obtained. 

We have a number of questions from the audience. Dr. Pool, is vita- 
min Bi. of value in the treatment of trigeminal neuralgia? 


pr. Poot: I don’t think it is. It is worth a trial but our experiences 
with the use of vitamin Bis have not been encouraging. 


MODERATOR MERRITT: There are a number of questions, all dealing 
with the same subject, that is, what is the preparation that is used in 
the form of rectal suppositories in the treatment of migraine? Dr. 
Friedman, can you tell us what the suppository contains and how it 
is used? 


DR. FRIEDMAN: Cafergot suppository—the average dose is one sup- 
pository (ergotamine tartrate 2 mg. and caffeine 100 mg.) every half 
hour, using a total of three suppositories if necessary. We have also 
found that the use of the above-mentioned dosage with 0.25 mg. Bella- 
foline is effective in many cases where abdominal spasm and nausea 
are complained of, 


MODERATOR MERRITT: This is for Dr. Pool. What are your views 
with regard to the treatment of postoperative headache and post-spinal 
puncture headache? 


pr. POOL: Post-spinal headache should be treated by keeping the 
head down and feet elevated for 48 hours. As to the postoperative 
headache, most people after craniotomy, even of large size, do not 
complain of headaches, They may complain of them at times when 
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worried, tense, fatigued. You would think they would have a lot of 
headaches. As a rule they don’t have any. 


MODERATOR MERRITT: This question is for Dr. Baker: Has it been 
proven that there exists a “vacuum type headache”, and what is the 
treatment? 


pr. BAKER: There probably is a vacuum type of headache. It is one 
type of headache we frequently see in individuals who are exposed to 
rapid changes in atmospheric pressure, as in airplane flight or deep sea 
diving. We know that such patients will often experience a severe type 
of headache. The headache brought on by the pressure changes may 
be severe and associated with actual hemorrhage within the sinus itself. 
There does not seem to be any other explanation for this particular 
type of headache. 


MODERATOR MERRITT: Treatment? 


DR. BAKER: The treatment for it, of course, is to try to get the nose 
and sinuses better ventilated by the use of a vasoconstrictor. 


MODERATOR MERRITT: Dr. Friedman, is there such an entity as his- 
tamine cephalalgia? Is desensitization with histamine useful? 


DR. FRIEDMAN: A clinical syndrome consisting of periodic unilateral 
headaches related to the periorbital region and associated with injec- 
tion and watering of the eyes and stuffiness of the nose has been de- 
scribed by Bing, Horton, Harris and Gardner by various names. Horton 
described this headache as being caused by histamine and relieved by 
treatment with this same drug. It is our belief that this type of cyclic 
cluster headache is a variant of migraine and its relationship to hista- 
mine is questionable. These headaches are usually relieved symptomati- 
cally by use of a vasoconstrictor. In a few cases, histamine, cortisone 
and similar types of medicaments have been of value prophylactically. 
Due to the fact that the duration of these headaches is usually from 
four to eight weeks, it is difficult to evaluate prophylactic treatment. 


MODERATOR MERRITT: We have two more questions on therapy 
for Dr. Friedman. What dosage of reserpine have you found useful? 
Is there any delayed response? Also can you comment on the use of 
mephenesin compounds in tension headaches? 
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DR, FRIEDMAN: The average daily maintenance dose is 0.75 mg. oral- 
ly. In many cases, however, patients are effectively stabilized at 0.5 mg. 
There seems to be no appreciable difference in the end results whether 
the patient is loaded in the beginning of therapy or saturation achieved 
slowly on a constant dose. Maximal effective action in most cases is 
obtained after 7 to 10 days on therapy. The drug is well tolerated and 
only mild side effects are noted, Sleepiness and dryness of the nasal 
mucosa, nausea and diarrhea are complained of in a small number of 
patients after maintenance is established. No evidence of addiction is 
noted. Since the action of reserpine taken orally is cumulative and slow, 
it is generally used as a preventive or prophylactic medication and not 
for symptomatic treatment. We have not found Tolersol to be effec- 
tive as interim treatment for tension headaches. 


MODERATOR MERRITT: This question is not addressed to any of the 
panel, but it might go to Dr. Baker: What is the cause of early morning 
headaches, not in a hypertensive person but in a person who likes to 
sleep late? 


pk. BAKER: I will take a chance in trying to answer it, Often in the 
morning when a person wakes up the nose is apt to be plugged up and 
filled with a lot of secretion and such a condition persists until the 
patient starts moving around, This is particularly true if he happens 
to sleep in a poorly ventilated room. 


MODERATOR MERRITT: We have two final questions. 1 think they 
go to Dr. Friedman: What is the best therapy for headache and dizzi- 
ness due to cerebral thrombosis and hypertensive arteriosclerosis? 


DR. FRIEDMAN: In the treatment of cerebral thrombosis we are 
limited to the use of the vasodilators, such as nicotinic acid and papa- 
verine. Analgesics such as salicylates and codeine may be used for 
symptomatic treatment. 


1] 


In the treatment of hypertensive headaches, management of the 
general state of hypertension is always indicated, aiming at a decrease 
in the blood pressure and protection of the patient against vascular 
insults rather than merely elimination of the headache. The available 
measures for lowering the pressure include psychotherapy, rest, sodium 
restriction, and specific anti-hypertensive drugs. Antipressor drugs used 
for the reduction of blood pressure include the methonium salts, diabena- 
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mine hydrochloride, Hydralazine, hydrogenated ergot alkaloids and 
Rauwolfia serpentina. Recently we have used Rauwolfia serpentina in 
a group of over thirty patients with hypertensive headache. This drug 
acts as a hypotensive agent as well as a sedative. Although not a potent 
hypotensive agent it has proved to be effective in reducing the severity 
and frequency of the headache as well as a moderate lowering of the 
blood pressure. We are encouraged by our results with this drug but 
more time is needed to prove its efficaciousness, 


MODERATOR MERRITT: We have one last question. It is posed to Dr. 
Friedman: “I have a headache preceding a rain. Is there any prophy- 
laxis?” | think probably this patient should go to some country where 
they don’t have rain. Dr. Friedman, would you give a more intelligent 
answer? 


DR. FRIEDMAN: I believe that Dr. Merritt’s suggestion is the most 
effective therapy. Patients complaining of cephalalgia with temperature, 
humidity and atmospheric pressure changes are believed by some to 
suffer from a physical type of allergy. The pain is usually muscular in 
origin and is said to be similar to that produced experimentally by exer- 


cising a muscle which is in an ischemic condition, It is our belief that 
this represents another form of stress headache. The treatment is non- 
specific and may include the use of vasodilators, physical therapeutic 
measures and analgesics. 


MODERATOR MERRITT: On behalf of the Academy of Medicine, | 
wish to thank the members of the Panel for their contributions to this 
afternoon's program, 
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Nodular and Fatty Glomerular Lesions in Rabbits Receiving Cortisone 


H. H. Srumpr S. L. Wiens 


New York University-Bellevue Medical Center 


Rabbits injected intramuscularly with 15 
mg. of cortisone daily developed a series of 
regular responses that appeared to be inter- 
related. These included hyperglycemia, glyco- 
suria, polyphagia, depletion of body fat de- 
pots, neutral fat hyperlipemia with grossly 
milky 


glomerular lesions. 


sera, and focal nodular and fatty 


The glomerular lesions were studied in 
detail. The initial change was an irregular 
dilatation of almost all glomerular capil 
laries. A moderate number of capillaries at 
the periphery of the tufts became widely 
dilated and ectatic, These were frequently 
occluded by masses of fused erythrocytes 
and lipid-rich, sudanophilic plasma, Cast 
like that 
stained deeply with periodic acid-Schiff's 


concretions of a waxy material 
reagent formed in a few of these capillaries 
and some of these nodules were eventually 
extruded into Bowman's space. In addition a 
very few glomeruli contained large globules 


of fat 


adipose tissue cells formed within the tufts. 


and in some instances clusters of 

Pronounced neutral fat hyperlipemia and 
focal glomerular lesions have not been re- 
ported in other species of animals receiving 
cortisone. It is suggested that the relative 
and absolute increase of neutral fat in the 
serum plays an important role in the de 
velopment of the glomerular changes by 


causing stasis of capillary circulation within 


* Manuscripts received May 1955. 
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the tufts. Cholesterol feeding does not in- 
crease the incidence of nodular glomerular 
lesions in cortisone-injected rabbits, indicat- 
ing that the cholesterol content of serum is 
not involved in this process, 
DISCUSSION 

JAMES I. BERKMAN: It would be 
easier to discuss this paper if the authors 
that cortisone- 
treated rabbits were similar to the charac- 
teristic Kimmelstiel- Wilson of di- 
abetic glomerulosclerosis, Of course, there is 
a generally somewhat neglected glomerular 
lesion in the kidneys of diabetic patients 
with far 


had said these lesions in 


nodules 


advanced glomerulosclerosis to 
which Dr. Koss‘ has directed our attention, 
This is the so-called “hyaline fibrinoid” le- 
sion and it is this which the experimental 
lesions so beautifully demonstrated by Dr. 
Stumpf resemble morphologically as well as 
tinctorially. The question has been raised 
by Dr. Koss as to what the relationship of 
this “hyaline fibrinoid” lesion might be to 
the fully developed nodular Kimmelstiel- 
Wilson lesion, From a study of human kid- 
neys, it appears that there is no evolution- 
ary relationship. 

Various non-specific lesions have been re- 
ported in the glomeruli of animals with 
experimental diabetes, Attempts to produce 
a lesion resembling the characteristic nodu- 
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lesion have been unsuccessful. 


lar human 


The reason for this failure is not clear. Cer- 
tainly, the diabetic state has been produced 
in experimental animals and maintained for 
a long period of time. One factor that has 
been missing in such animals is hyperten- 
sion 

For many years, abnormalities of lipid and 
more recently of lipoprotein metabolism have 
been emphasized in the search for causes of 
degenerative vascular disease in diabetic as 
well as in non-diabetic patients. There is 
also less well known, perhaps, but definite 
that 
malities of glycoprotein metabolism in di- 
abetic patients. 


evidence there are significant abnor- 


Very shortly after the demonstration that 
the nodular hyaline lesions in the kidneys of 
diabetic patients contain, in addition to pro- 
tein and in addition to lipid, a high percen- 
tage of polysaccharides, it occurred to us to 
investigate the serum glycoproteins in such 
patients. It had been suggested on a num- 
ber of occasions that the characteristic le- 
sion could be accounted for on the basis of 
accumulation in the glomerulus of some 
substance from the circulating blood, It was 
Fahr2 that this might be a 
protein, Dr. Wilens? pointed out that the 


lesions of diabetic glomerulosclerosis were 


proposed by 


richer by far in lipid than in any other 
form of renal disease. He suggested a rela- 
tionship to cireulating lipids. With my col- 
leagues at Montefiore Hospital, Dr. Rifkin 
and Mr. Ross, we undertook a study of 
serum polysaccharides in diabetic and non- 
diabetic patients with and without degen- 
One 


non-diabetic, 


erative vascular disease. group of 


patients consisted of non- 


arteriosclerotic controls. A second was com- 
posed of diabetic patients who were divided 
into sub-groups, depending on the presence 
or absence of degenerative vascular disease, 
and the of renal in- 


presence or absence 


volvement. Also included was a group of 
non-diabetic patients with various types of 
renal disease and finally a group of non- 
diabetic patients with arteriosclerosis. There 
is a significant difference between the serum 
polysaccharide levels in non-diabetic patients 
with degenerative vascular disease as com- 
pared to diabetic patients with degenerative 


vascular disease, whether or not it be asso- 


ciated with renal lesions. In diabetic patients 
the serum polysaccharide levels are elevated 
but only when clinically degenerative vasecu- 
lar disease is present. 

One feature which distinguishes degenera- 
tive vascular disease in diabetic patients 
from that in non-diabetic individuals is the 
presence of capillary lesions which are 
highly distinctive if not absolutely specific 
for diabetes. We do not know what the re- 
lationship is between elevations of serum 
polysaccharide in diabetic patients and the 
eventual accumulation of polysaccharide sub- 
stances in their glomeruli. It is conceivable 
that all we are measuring is a reflection of 
the very extensive vascular damage that oc- 
curs in diabetic patients, for it is well 
known that serum polysaccharides may be- 
come elevated in a variety of conditions. 

I have mentioned before that the absence 
of hypertension is striking in experimental 
animals in which unsuccessful attempts have 
been made to produce lesions resembling 
those of human diabetic glomerulosclerosis. 
Two more slides were shown, of the kidneys 
of a diabetic patient with severe generalized 
arteriosclerosis, studied at Montefiore Hos- 
pital. The left kidney was hypertrophied, 
weighing 400 gm., and revealed severe dia- 
betic glomerulosclerosis and arteriolarscler- 
osis. The right kidney was atrophied, weigh- 
ing 50 gm., as the result of complete occlu- 
sion of the main renal artery at its origin 
by an old calcified arteriosclerotic plug, Not 
a single glomerulus in this kidney revealed 
diabetic lesions and only a very rare affer- 
ent arteriole revealed mild  hyalinization. 
There are, of course, two possible directions 
in which the explanation for these unique 
anatomic findings is to be sought. The atro- 
phic kidney either was protected from the 
effects of hypertension, or else something 
in the circulating blood which needed to 
reach the kidney in sufficient quantity to 
allow its deposition in glomeruli did not 
get there. Whether this might be a glyco- 
protein or a lipoprotein substance is, of 
course, unknown. 


ALFRED ANGRIST: Is it 
that these changes represent no more than, 


conceivable 


put rather as an over-simplification, a form 
of atherosclerosis? In using that term I think 
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we can possibly effect a synthesis of the 
parts of the lipids, the lipoproteins and the 
glycoproteins in this process. | have always 
thought that that might be the case from a 
study of ordinary morphology in diabetics. 
We know that they do show this tendency 
to sclerosis, and even in Dr, Stumpf’s illus 
trations, shown here, they are, I think, repre- 
sentative of what we see very commonly. 
Almost invariably we see the same deposi- 
tion in the glomerular arterioles and smaller 
vessels and also very often in the glomeruli. 
If that be the case, it would also explain the 
part of heparin and the dissociation of other 
lipid constituents in experimental athero 
sclerosis in rabbits and in the human. I am 


wondering whether that would not bring 
some sense into our approach to the sub 
ject, rather than maintaining an artificial 
dignity by isolating diabetic glomeruloscler 


osis as an absolutely specific entity 


H. H. STUMPF: Is Dr. Angrist’s ques 
tion directed chiefly to the experimental or 
the human lesion, or both? 


ALFRED ANGRIST: I should like very 
much to have the question answered: I think 
the one to 


the experimentalist would be 


answer it. 


H. H. STUMPF: We studied there same 
rabbits to detect the effect of cortisone on 
arterial lipid deposition. The atherosclerosis 
produced by cholesterol feeding was in 
hibited by cortisone administration, and al 
though we do not know the answer to that 
any more than we know the answer to the 
causation of the renal lesion, we feel that 
the imbalance in blood lipids may play a 
part. Oppenheim and Bruger4 were the first 
to report inhibition of arterial lipid deposi 
tion by cortisone in the rabbit and their 
finding has been confirmed by others. I might 
also add that arteriolar changes were not 
noted in any of our animals, an additional 
between and 


difference the experimental 


human lesions. 


ALFRED ANGRIST: I recall, and pos 
sibly some of the older members of the So 
Aschoff at 


the Academy when he showed similar ma 


ciety will recall, a lecture by 
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terial in the early atheroma of the aorta, 
in which he contended the initial lesion was 


brought about by that localization, 


H. H. STUMPF: In the group of rabbits 
treated only with cortisone the blood vessels 
everywhere were unremarkable, except for 
the renal glomerular capillaries, and usually 
here only one, or at the most two, were 
appreciably altered, 


MARY MARCUS: Was any study made 
of the polysaccharide metabolism and of 
infection in your experimental animals? 


H. H. STUMPF: We did not attempt to 
We 
did notice a higher incidence of infection 


study the polysaccharide metabolism, 


in the cortisone-treated groups; there was 
a higher incidence of pneumonia, which was 
one of the most frequently found infections. 
Some degree of lobular pneumonia was two 
or three times as common in the first two 
the third 
cholesterol, 


animals as in 
with 


groups of group 


treated only 


MARY MARCUS: 


during the pneumonia? 


Was cortisone used 


H. H. STUMPF: The animals developed 
pneumonia in the course of the experiment; 
it was not severe enough to kill them, There 
was a higher incidence of infection in gen 

the We 
that conjunctivitis or 
dacryocystitis, and 


cortisone-treate.| animals, 
had 


whenever 


eral in 
noted many 
they had a 
laceration of the skin this frequently be 
came infected. 

1 would like to add that Dr. 


himself reviewed 


Kimmelstiel 
was 


these slides and he 
not able to relate our lesions to the human 
On did not go 


so far as to say that they were unrelated; 


lesions. the other hand, he 


he left it somewhat up in the air, 


G. KOSS: Dr. 
eloquently exposed some of my ideas that 
but 
point that I should like to make, namely, 
that the 
Wilson is a 


Berkman so 


| should keep there is one 


quiet, 


nodular lesion of Kimmelstiel 


lesion that has all the charac 


teristics of mature connective tissue, and 


this is not the case with the other lesion 
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termed exudative or hyaline-fibrinoid, The 
mature lesion and the hyaline-fibrinoid le- 
sion are associated, but not necessarily so. 
In human diabetes the exudative lesion fol- 
lows the Kinmmelstiel-Wilson lesion, but not 
Moreover the material found in 
base- 
ment membrane all through the kidney; in 


vice versa, 
the exudative lesion is found in the 
the basement membrane of Bowman’s cap- 
sule, and in what I believe is the basement 
these le- 
know, but I still 


feel that this is essentially a disease of the 


membrane of the arteriole. How 


sions correlate I do not 
basement membranes in the human lesion, 
There is another point which interested 
me greatly, and that is the relationship of 
lipids to these lesions. If you observe these 
human lesions when they are small and in- 
significant you do not find lipids in them. 
Only when they are larger and more signifi- 
cant in size do you find it. Therefore I ex- 
press a doubt as to whether lipids have any- 
formation of the 


thing to do with the 


hyaline-fibrinoid lesion, and I wonder 


whether this is not just an accidental find- 
ing, and whether the lesions are not rather 
due to the action of cortisone than to the 


presence of lipids. 


HENRY SIEGEL: The kidney lesions are 
reminiscent of fat emboli, If so, could they 
have originated in the infected lungs, or the 
marrow of these animals? 


H. 
fully, 


STUMPPF: 
and 


We checked that care- 


also the skeleton rather care- 


fully in these animals. We were interested in 
the demineralization of bone which occurs 
in these animals following cortisone admin- 
istration, and we are fairly confident that 
the fatty glomerular lesions were not fat 
emboli. We saw no evidence of fractures, 
and we did not find that the incidence of 
the renal lesions was affected by the pres- 
ence or absence of pulmonary infection. 

that Dr. Wilens and I 
definitely considered the possibility that hy- 
pertension might be the missing link in this 
disease process, as suggested by Dr. Berk- 
man. According to Goldring and Chasis,5 
in man hypertension may be associated with 


I should say 


an increased glomerular filtration fraction, 
possibly due to spasm of the efferent ar- 
teriole. We did not find arteriolar lesions in 
our animals, and there was no evidence of 
hypertension, whereas arteriolar sclerosis 
are fre- 


quently preminent in human diabetics. 


and elevation of blood pressure 
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The generalized Shwartzman reaction is 
being employed as an experimental model 
for the investigation of fibrinoid, which is 
deposited within the lumen and walls of 
blood vessels in many organs during the de- 
velopment of this reaction, Bilateral cortical 
necrosis of the kidneys, the lesion which 
identifies the generalized Shwartzman reac- 
tion, is caused by occlusion of the glomeru- 
lar capillaries by fibrinoid. 

It is postulated that fibrinoid is formed as 
the result of precipitation of fibrinogen de- 
rived from the circulating blood, The experi 
mental observations on which this sugges 
tion is based are as follows: 

1. Three of 


anticoagulant 


acidic 
with 
properties similar to those of heparin, have 
been shown to combine with and precipitate 


synthetic polymers 


large molecular size, 


fibrinogen from plasma in vitro. The poly 
mers are liquoid (sodium polyanethol sul- 
fonate), dextran sulfate, and sodium poly- 
vinyl alcohol sulfonate. 

An intravenous injection of small amounts 
of endotoxin renders rabbits extremely vul- 
nerable to the lethal effect of acidic poly- 
mer, and the typical lesions of the general- 
ized Shwartzman reaction occur in animals 
receiving both materials, During the first 
hour after the injection of polymer, while 
fibrinoid deposits are being laid down in 
the glomerular capillaries, the fibrinogen of 
the circulating blood falls to extremely low 
levels or disappears completely. 

2. Treatment of the animals with heparin, 
prior to the injection of endotoxin and poly- 
mer, prevents the occurrence of fibrinoid 
within the vessels and also prevents the de 
pletion of fibrinogen in the blood, 

3. The reaction to the synthetic acidic 
polymers is best elicited when the polymer 
is injected between one and four hours after 
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endotoxin. During this period it has been 
found that the fibrinogen of the blood un 
dergoes a qualitative alteration which is 
manifested by its precipitability, at low 
temperatures (4° C.), by heparin, This 
change may be due to an increased degree 
of polymerization of fibrinogen, Heparin-pre- 
cipitability is prevented when heparin is 
administered to the animals before the in 
jection of endotoxin. 

It was previously shown that the general 
ized Shwartzman reaction is prevented by 
nitrogen mustard, The protective effect of 
IIN, is apparently due to polymorphonu 
clear leukopenia, Animals in which leuko 
penia is prevented, by shielding the femoral 
bone marrow when HN, is administered, are 
not protected against the Shwartzman re- 
action, In contrast, the reaction produced by 
synthetic acidic polymers in combination 
with endotoxin is not affected by HN,, re- 
gardless of the dose employed or the de 
gree of leukopenia produced, This observa- 
tion suggests that the role of leukocytes in 
the generalized Shwartzman reaction may be 
imitated, or substituted for, by the acidic 
polymers. 

In five cases of acute “collagen disease,” 
diagnosed clinically as either disseminated 
lupus or periarteritis nodosa, disseminated 
vascular lesions were encountered at autopsy 
which resembled to a striking degree the le 
sions of the generalized Shwartzman 
action in rabbits. 


re- 


One of the acidic polymers which produces 
generalized fibrinoid vascular lesions in rab- 
bits has recently been found to produce two 
other phenomena which are considered char- 
acteristic of “collagen diseases”: 

1. An intradermal injection of liquoid, ac 
companied by an intravenous injection of 
endotoxin, regularly produces cutaneous le 
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sions of periarteritis nodosa, with heavy de- 
posits of fibrinoid material in and around 
the walls of all small and medium-sized ar- 
teries. 

2. The addition of liquoid to whole human 
blood produces, after thirty minutes, incuba- 
tion, intracytoplasmic bodies in the poly- 
morphonuclear leukocytes which are reminis- 


” 


cent of those seen in “L. EF.” cells. 


DISCUSSION 


PAUL KLEMPERER: In 1952, in a 
paper by Lewis Thomas and R. A. Good' I 
find the following: “The core of the prob- 
lem of the Shwartzman reaction appears to 
be the nature and origin of the eosinophilic 
material which fills the glomerular capillar- 
ies. The possibility that the ‘fibrinoid’ ma- 
terial deposited in the glomerular capillaries 


may have 


originated in the circulating 


blood. That was two years ago, and 
tonight Dr. Thomas has given us the answer 
to the pertinent question as to what is the 
nature of this material and where it comes 
from. It is interesting to me that I have 
reached the same conclusions from the an- 
alysis of the tissue changes in human dis- 
ease, Fibrinoid connective tissue damage 
associated with conspicuous vascular impli- 
cation is the morphologic hallmark of this 
group of etiologically obscure diseases which 
have arrested the interest of pathologists 
and clinicians for more than twenty-five 
Klinge® and those who followed him 


have attempted to explain the tissue lesions 


years, 


by reference to their similarity with those 


which can be provoked by experimental 


hypersensitivity. I have never accepted the 


universal validity of this hypothesis because 
I believe that similarity is only partial iden- 
tity and because other experimental proce- 
dures have been found to produce similar 
vascular lesions. It seems to me that in 
principle explanation of tissue lesions should 
first aim at an understanding of their mor- 
phogenesis. Consequently I have centered my 
investigations upon the endeavor to clarify 
the nature of the fibrinoid substances which 
are found in diverse maladies which seem 
to be clinically as well as anatomically en- 
tirely heterogeneous, One of the reasons why 


morphogenetic studies have been unsatisfac- 


tory in the past was the tacit belief in the 
identity of the deposits of fibrinoid material 
in obviously different diseases; this was also 
the belief in a unitarian 
pathogenesis, may it be hypersensitivity or 
hormonal imbalance as proposed by Selye.* 
Using the words of Dr. Thomas, the core 
of the question in these collagen diseases is 
the nature and origin of the fibrinoid, and 
in our attempts to attack this problem, 1 
found that disseminated lupus erythematosus 
offered a key. Histochemical studies of the 


the reason for 


fibrinoid substance in systemic lupus erythe- 
matosus have led me to the conclusions 
which have been detailed in a paper by 
Gueft and Laufer,’ published in 1954, that 
the fibrinoid material contains some of the 
protein moiety of desoxyribosenucleoprotein. 
Histologic observations, on the other hand, 
have that identical material is 
found within the vascular lumina. We have 
then circulating within the blood vessels an 


disclosed 


abnormal protein, and this abnormal pro- 
tein is deposited within the vascular wall 
and within the connective tissue as fibrinoid 
material. 
observations are of importance for the en 


It has seemed to me that these 
tire problem of the collagen diseases, or 
better, 
fibrinoid 


for all diseases characterized by 
identification 
of the fibrinoid substance in the individual 
members of the group 


with abnormal plasma protein components 


tissue damage. An 


and a correlation 
seemed to me to be the principal aim of 
further morphogenetic studies in human ma- 
It was that histo 
chemical analysis of the fibrinoid in the 


terial. evident to me 
other maladies of the group would be far 
more difficult than the identification of the, 
so to speak, labelled fibrinoid in lupus 
erythematosus. It is therefore of particular 
interest to me that Dr. 
ceeded in identifying by a method different 


from that of direct histochemical procedure 


Thomas has suc- 


a fibrinoid substance which can be produced 
experimentally, and that he has also come 
to the conclusion that the precursor is circu- 
lating in the blood stream. I was much 
impressed how carefully Dr. Thomas avoided 
following the conventional approach, expedi- 
ent, if you wish, of investigators in this 
area of the so-called collagen diseases who 


try to produce by animal experimentation 
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tissue lesions simulating those of human dis- 
ease, and wish to convince us that Nature 
is using the same method in her experiment 
I believe this is not the objective of experi 
mental pathology. Animal experiments must 
try to disclose the basic biologic mechanisms 
by which the manifestations of disease in 
man and animal are provoked, I am glad 
to see that Dr. Thomas’ experimental find 
ings lend support to the general pathogene 
tic principles which I believe I have found, 
by microscopic analysis, and which I believe 
hold for many of these peculiar diseases in 
which fibrinoid is the hallmark. 

In conclusion, | might say that the role 
of experimental pathology and morbid 
anatomy was, I think, epitomized by Vir- 
chow more than one hundred years ago 
The first paper of Virchow® on thrombosis 
and embolism was of purely morbid an 
atomic nature. It was no longer than six 
pages. Later, however, Virchow® published 
a report of 150 pages of his experimental 
findings in which he demonstrated that any 
material,—fibrin or blood clots, cork, and 
so on, introduced into the large veins was 
carried to the lung. In the introduction of 
his experimental paper Virchow wrote: “An 
unbiased anatomic perception permits the 
ane 
control of the rationale 


recognition of causal relationships. . 
experiment is the 
found at autopsy.” I believe that this com 
bination of unbiased microscopic and ana 
tomic perception with ingenious experiment 
is much more difficult now than it was in 
the times of Virchow. Therefore I am grate 
ful that Dr. Thomas has shown us an experi 
mental way by which to determine the na 
ture of one fibrinoid and I hope he will 
continue so that we may have the oppor 
tunity to learn from him what other fibrin 
oids are, for instance that which is found 
in the hypersensitive animal. 


HARRY P. SMITH: Since it is possible 
to influence this phenomenon by making a 
change in the leukocyte level, what about 
changing the fibrinogen level to see whether 
that would affect it? For instance, the fibrin- 
ogen level can be reduced almost to zero 
by chloroform poisoning, a rather drastic 
procedure, to be sure. It can be done by 
the proper use of thrombin, also a rather 
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delicate procedure, Has that been tried? 


LEWIS THOMAS: We have tried to do 
this, without success so far. What we would 
like to do is to find a way of getting rid of 
fibrinogen selectively without altering the 
other constituents of the blood. We have 
not tried chloroform intoxication, nor in 
travenous thrombin or trypsin, We did try 
using large amounts of streptokinase, but 
we never succeeded in lowering fibrinogen 
by more than 15 to 20 per cent and we 
could not demonstrate any effect from this 
procedure on the reaction, 


HARRY P. SMITH: Thrombin intraven 
ously is a drastic way of lowering the fibrin- 
level. We found 
however, that when fibrin is injected intra- 


some ears ago, 
peritoneally into rats the fibrinogen level in 
the plasma falls almost to zero within a few 
hours. There was apparently a molecular 
destruction; we could never find fibrin any- 
where. Perhaps that would be a procedure 
that could be used. | woncer whether it 
might be tried. 


HENRY SIEGEL: About two years ago 
I examined some rabbits that were infected 
with type | pneumococcus and given corti 
sone somewhat as Dr, Thomas has de 
scribed, These experiments were performed 
by Dr. 


knows of these experiments. Lesions were 


Robinson. I believe Dr. Thomas 
present in the kidneys similar to those 
described by Dr. Thomas, although they 
were present in only one of every 10 or 15 
rabbits, About six months ago we autopsied 
an infant who died soon after admission 
to the hospital, The only positive finding 
was the fibrin thrombi in the glomerular 
capillaries similar to the rabbit lesions, 1 
had never before observed a similar lesion 
in humans. A’ search through the older 
literature revealed that it has been de 
scribed as occurring in fulminating infec 
tions, such as cholera and pneumococcal 
pneumonia, 1 would like to ask Dr. Thomas 
if the findings and mechanism that he has 
just demonstrated could explain this obser- 
vation and | would also like to draw on Dr. 
Klemperer’s experience as to whether he 


has seen similar cases, 
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LEWIS THOMAS: Dr. Good and I 
found, several years ago, that if animals 
were treated with cortisone in large doses 
for 3 or 4 days, and then given a single 
injection of endotoxin, they developed bila- 
cortical necrosis of the kidneys with 
plugs of fibrinoid in the glomerular capil- 
We were 


teral 


laries. never able to make this 


work using gram-positive organisms, but 
when one establishes as one does with corti- 
sone a magnificent systemic infection with 
streptococcus or pneumococcus, the faintest 
trace of endotoxin will regularly provoke the 
generalized Shwartzman reaction, There are 
descriptions in the literature of patients 
with a syndrome resembling eclampsia in 
which sudden depletion of fibrinogen from 
the circulating blood occurs, and at au- 


topsy plugs of fibrinoid material occur in 
the glomerular capillaries. 
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RECENT ACADEMY PUBLICATION 


THE SURGERY OF THEODORIC 


gseseseseseseSueRE were three surprisingly modern surgeons in the 
Middle Ages, Hugo de Lucca (ca. 1160-1257), Theo- 
T doric his follower (1205-1298), and the latter’s pupil, 
Henri de Mondeville (1260-1320). Between their ume 
4 and our own day—save for Ambroise Paré and Richard 
Wiseman—stretches “a gulf of ‘laudable pus’ centuries wide.” Theo- 
doric’s concept of surgical technique is astonishingly Halstedian in its 
tenor. He writes, “There is no need . . . to be rash or daring, but let 
them be foresighted, gentle and circumspect, in order that with the 
greatest deliberateness and gentleness they may operate under all 
circumstances with what gentleness they can.” The outstanding con- 
tribution to surgery which Theodoric passed on from his master Hugo 
was his demonstration that per primam healing of wounds was not 
only desirable but attainable. This could be achieved through careful 
débridement, cleansing, painstaking reuniting of the edges, application 
of compresses and bandages, and no disturbance of the dressings for 
several days, Others of his precepts are equally sensible and simple. 
Theodoric’s ideas and methods, given in his own words, are now 
available in English translation, done by Dr. Eldridge Campbell, Chief 
Surgeon to the Albany Hospital, and Mr. James Colton, Head of the 
Classics Department of Albany Academy, Volume one, comprising 
Books I-II of the original, has just been published by Appleton-Century- 
Crofts and forms No, 12 in the “History of Medicine Series issued 
under the Auspices of the Library of The New York Academy of 
Medicine.” Volume two, completing the work, is in preparation, Frontis- 
pieces reproduce in color four of the charming miniatures which 
illustrate a fourteenth century manuscript of Theodoric’s surgery 
now in the Library of the University of Leyden. This first volume is 
obtainable from the publisher or any bookdealer for $5.50. 


Janet Doe 
Librarian, The New York Academy of Medicine 
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MONTHLY PANEL MEETINGS ON 
THERAPEUTICS FOR THE GENERAL PHYSICIAN 


Fourth Series — 1955 — 1956 


Fridays at the Academy — 4:30 P.M. 


DECEMBER 2, 1955 — VALUE AND SCOPE OF ROUTINE ANNUAL 
PHYSICAL EXAMINATION 


Moderator; EDWARD P. CHILDS 


JANUARY 6, 1956 —- MANAGEMENT OF SEVERE UPPER 
GASTROINTESTINAL HEMORRHAGE 


Moderator: FREDERICK H. AMENDOLA 


FEBRUARY 3, 1956 —— THERAPY OF DISEASES OF THE 
GALLBLADDER AND BILE DUCTS 


Moderator: J}, RUSSELL TWISS 


1956 —- MANAGEMENT OF THE PAINFUL SHOULDER 
Moderator; HARRISON L. McLAUGHLIN 


1956 —— SIGNIFICANCE AND MANAGEMENT OF 
“HEARTBURN” 


Moderator; HAMILTON SOUTHWORTH 


THE NEW YORK ACADEMY OF MEDICINE 
2 EAST 103 STREET + NEW YORK 29, N. Y. 
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Normal Colon 


Ulcerative Colitis 


METAMUCIL® IN CONSTIPATION 


Atonic Colon 


Smoothage in Correction of Colon Stasis 


To initiate the normal defecation reflex, 
the ““smoothage” and bulk of Metamucil provide 
the needed gentle rectal distention. 


Ores the habit of constipation has been estab- 
lished, due to any of a large number of causes, it 
becomes a major problem. Self-medication with 
irritant or chemical laxatives, or repeated enemas, 
usually causes a decreased, sluggish defecation 
reflex and may result in its complete loss. 

Rectal distention is a vital factor in initiating 
the normal defecation reflex, and sufficient bulk 
is thus of obvious importance in restoring this 
reflex. Metamucil provides this bulk in the form 
of a smooth, nonirritating, soft, hydrophilic col- 
loid which gently distends the rectum and initiates 
the desire to evacuate. Metamucil demands ex- 
tra fluid, imparting even greater smoothage to 
the intestinal contents, 

It is indicated in chronic constipation of 
various types—including distal colon stasis of the 


“irritable colon” syndrome, the atonic colon fol- 
lowing abdominal operations, repressions of def- 
ecation after anorectal surgery and in special con- 
ditions such as the management of a permanent 
ileostomy. Metamucil is the highly refined mucil- 
loid of Plantago ovata (50°,), a seed of the psyl- 
lium group, combined with dextrose (50°) as a 
dispersing agent. 

The average adult dose is one rounded tea- 
spoonful of Metamucil powder in a glass of cool 
water, milk or fruit juice, followed by an addi- 
tional glass of fluid if indicated, 

Metamucil is supplied in containers of 4, 8 
and 16 ounces. G. D. Searle & Co., Research in 


the Service of Medicine. 
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DIVISION 


terminates acute attacks—often in 20 minutes 

prevents recurrences—half-strength suppository 2 or 3 
times daily 

safe — avoids the hazards of parenteral medication 
effective —acts even in epinephrine-fast patients 


stable —special nonreactive base* avoids deterioration, 
ensures full therapeutic effect 
*melts at body temperature 


line 0.5 Gm. (gr. 7%), sodium pentobarbital 0.1 Gm. 
(gr. 1%). Also available in half strength. 


AMES COMPANY, INC + ELKHART, INDIANA 


/\) Supplied: Boxes of 12, full strength —aminophyl- 


round-the-clock protection 
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BACITRACIN-TYRO 


Ing TROCHES 


broader attack to overcome minor throat irritations 


"MAJOR ADVANTAGES: Combines 3 antibiotics to fight both gram-positive and gram 


‘TETRAZETS’ quickly relieve minor mouth and throat irritations 


It's new—a single troche containing 3 potent 
antibiotics (bacitracin, tyrothricin, neomycin) to 
combat afebrile oral infections. 

*TeTRAzETS’ offer you the ideal topical treat- 
ment of minor irritations of the oral cavity. 

In deep-seated infections, such as Vincent's 
infection, tonsillitis and streptococcus sore 
throat, “TETRAZETS’ may be used as an adjuvant 
to parenteral antibiotics. 

Before and after tonsillectomies, “TETRAZETS’ 
help combat secondary invaders. 


Supplied: \n vials of 12. Each “Terrazets’ troche 
contains 50 units of zinc bacitracin, | mg. tyro- 
thricin, 5 mg. neomycin sulfate with 5 mg. ben- 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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dependable action 

Rapid diffusion and penetration, prompt control 

of infection, negligible side effects. Proved against 
Gram-positive and Gram-negative bacteria, rickettsia, 
and certain viruses and protozoa. 


reliable quality 


Made in Lederle's own laboratories under 
exacting quality controls, and distributed only 
under the Lederle label. 


available in ‘‘most-used'’ forms 


You can choose the right dosage form to suit the 
patient's needs and comfort, and your convenience. 


Newest ACHROMYCIN dosage form ! 
Exclusi ive dry-filled, sealed capsules ! 


Stress formula suggested by the National Research 
Council, ACHROMYCIN SF provides potent anti- 
infective action, plus nutritional supplementation 
to hasten recovery. Particularly useful in 
prolonged illness. More effective because 
powder-filled, soft gelatin capsules are rapidly 

and completely absorbed. No oils, no paste 

... tamperproof! 


Capsules of 250 mg. 


Also available: AChromycin SF Oral 
Suspension, 125 mg. per teaspoonful (5 cc.) 


LEDERLE LABORATORIES DIVISION AMERICAN Cyanamid company PEARL RIVER, NEW YORK 


Sore. v.60. rar. ore 


Tetracycline 


LEDERLE 


ACHROMYCIN with STRESS FORMULA VITAMINS 
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With “Premarin,” relief 
of menopausal distress is 
‘prompt and the “sense of well-being” — 
imparted is highly gratifying 


to the patient. 
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PLASTIC AND GLASS EYES 


MAGER «& 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE + 1851-1952 
© PRIVATE FITTINGS 
@ PERSONAL ATTENTION 
© EXPERIENCE & SKILL 


510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


For acidosis due to anesthesia — edema ‘s. 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


. KALAK is a non- 

laxative, alkaline diuretic 

buffer—side reactions 

from aureomycin — terra- 

mycin -- sulfas — penicillin 

are reduced through the 

use of KALAK — KALAK 

contains only those salts NORMALLY 
present in plasma. . . . IT |S BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 
90 West St., New York 6, N. Y. 


For acidosis due te novsea — in nephritis 


Upjehn 


Sex hormones— 
only one injection 
per month: 


Trademark, Reg S. Pat. Of CYCLOPENTYL PROPIONATE 


Depo- Estradiol 


Each cc. contains: 


Estradiol, 17-Cyclopentyl propionate 1 mg. or 5 mg. 
Chlorobutanol 5 mg. 
Cottonseed Oil 


1 mg./ce. strength in 10 ce. vials 
5 mg./ce. strength in 5 ce. vials 


Depo- - Testosterone 


Trademark U. 5S. Pat. Of. CYCLOPENTY( PROPIONATE 


Each ce. contains: 


Testosterone Cyclopentyl propionate 50 mg. or 100 mg. 
Chlorobutanol 5 mg. 
Cottonseed Oil 


50 mg./ce. strength in 10 ce. vials 
100 mg./ce. strength in 1 ce. and 10 ce. vials 


Trademark, Reg. U.S. Pat. Off. 


Depo-Testadio 


Each cc. contains: 


Testosterone Cyclopentyl propionate 50 mg. 
Estradiol, 17-C 2 mg. 
Chlorobutanol ......... 5 mg. 
Cottonseed Oil 


Available in 1 cc, and 10 ce, vials. 


The Upjohn Company, Kalamazoo, Michigan 
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Parkchester, Bronx 


White Plains, N.Y 


Jamaica, Queens 


Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's cooperates with the medical profession to contro! the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 


carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 
Artificial Human Eyes Exciusively 


Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 


NEW YORK, N. Y. Tel. Eldorado 5-1970 


when proper or corrective 
shoes are indicated ... 


prescribe PEDIFORMES 


IN STOCK: 
straight last shoes 
inflare last shoes 
outflare last shoes 
club foot shoes 
flat foot shoes 
childen’s shoes with Thomas 
Heel and long counter 


You are assured alterations and fittings os 
you prescribe because of our interest, and experi- 
ence gained in serving the medical profession for 
more than 40 years, 


34 West 36th STREET 
Be rme York City 


Wisconsin 7-2534 


| Other Shops in: Brooklyn * Flatbush * Hempstecd 


New Rochelle * Hockensack 


is 
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ONE INJECTION OF 
AQUEOUS SUSPENSION 
LASTS AT LEAST x . 
24-72 HOURS 


* 


ACTION LASTS . LEAST 24 TO 72 HOUR 
ENHANCED POTENCY 

EASY TO ADMINISTER 
AQUEOUS SUSPENSION 
NEEDS NO WARMING 


MAY BE INJECTED THROUGH FINE NEEDLE 
FEWER OVERDOSAGE SIDE EFFECTS 


a 
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Organon DEVELOPMENT 


Available in 5-cc vials containing 40 U.S.P. 
units of purified corticotropin per cc 
with 2.0 mg. of zinc. 


M. Cortrophin 


Organon INC. e ORANGE, N. J. 
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too. 
seeks quality 


DRINK 


makes any pause 
the pause 
that refreshes 
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NOW — oreo FOR MOST ULCER PATIENTS 


of 47 tems conducted vicer potas. 
_ Lero acid plus the powerful antimotility action of 


Sedation for yleer potients—without drowsiness. 
Meboral,® a borbituric acid derivative, is sedotive and 
antispasmodic. ha- a wide margin between sedative 
and hypnotic dose. Meboral calms without impairing efficiency, 
relaxes without drowsiness. Idea! vedaticn for vleer patients 
in high gear who “can’t slew down.” Monedral § mg. 

with Meboral 32 mg. (4% grain) tablets. 


MCKENNA. RL ROYAL VICTORIA AL <4 
MOMTREAL CANADA PERSONAL COMMUNICATION New York .¥. © Windsor, Ont. 
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CHARLES B. TOWNS HOSPITAL 1901 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
POR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


Literature on Request 
Edwerd 8B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N.Y 
SChuyler 4-0770 
Member American Hospital Assocatier 


NARCOTIC AND BARBITURATE 


THIASTIGMINE: 


EFFECTIVE THERAPY FOR PROMPT RELIEF IN THE TREATMENT OF 


NEURITIS NEURALGIAS HERPES ZOSTER 
For Intramuscular Use 
CONTAINS 
Thiamine Hydrochloride—O.100 Atropine Sulfate—0.0002 
mine Methylsulfate—0.0005 
ina ilized Aqueous solution 
SUPPLIED 
KIRK No. 339 10 cc. multiple dose rubber capped viol. 
KIRK No. 347 1 cc. ampul in boxes of 12 and 25. 
: Cc. F. KIRK LABORATORIES, NEW YORK 11, U. S. A. 
z Reprints available — Dept. TH 


FOR ANTI-FLATULENT EFFECTS SEDATIVE AND EUPHORIA FOR A MODERNIZED METHOD | 
MERVOUS, IRRITABLE PATIENTS PREPARING BUROW’S SOLUTION U.S.P. 


TASTELESS, ODORLESS, NON-DE- ar Powder in 
PRESSANT SEDATIVE & EUPHORIC (ALUMINUM SULFATE FoR 
Goch Chetolote Cocted Con. ond CALCIUM ACETATE) 
Ext. Vaelerion (highly con- PULMONARY 
entrated) 0.09 Gm. dlapergen CONDITIONS 
finely subdivided for maximum ASTRINGENT ond 
cloncy TOPICAL DRESSING N 
indicwted in cases of nervous (U.S. Per.) TRANSPULMI 
excitement and exhaustion, | Dissolve in plain 
end stotes, cardlec woter as directed for pre- 3% solution 
Gortrointestinal nevroses, MORE poing astringent Burow's Quinine ith 
and mensirvel motimene, Solution for trectment of 24% 
meomnia Swellings. left, ‘ for | 


Spreims. Antipruritic, de 


bt congestive action. Accy- Injection 
table, lead free. AVAILABLE AT 
ALL PHARMACIES 


‘STANDARD PHARMACEUTICAL CO., INC., 253 W. 26th ST., NEW YORK 
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A NEW STANDARD IN CONTRAST MEDIA... paper 


appliable fnabroader rage 


STERILE SOLUTION 


UROKON’ SODIUM sox 


(STANDARD) 


This medium gives superb contrast with wide margin of safety 


FOR INTRAVENOUS UROGRAPHY 


(in routine cases) 


May also be used for 


CHOLANGIOGRAPHY 


and (in dilution) for 
RETROGRADE 
PYELOGRAPHY 


Leann the advantages of Unokon... 
ty UROKON SODIUM sox (stanoano 


But, remember each concentration 
(30% + 50% * 70%) has been developed 
to give you the most satisfactory results 
for specific techniques...making UROKON an 
extremely versatile contrast medium. 


UROKON’ SODIUM 


30% + 50% + 70% 


UROKON SODIUM. 0% 


widely accepted tor 


STERILE 
UROKON SODIUM 70 
(CONCENTRATED) 
ANGIOCARDIOGRAPHY, CHOLANGIOGRAPHY, WEPHROGRAPHY, 
tor RETROGRADE 


va! % 
| 
: 
Brand of Sodium Acetrisoate : 
| 
INTRAVENOUS UROGRAPHY cases 
ig RETROGRADE PYELOGRAPHY CHOLANGIOGRAPHY 
if 


WHEN 
FLUID INTAKE 
IS FORCED 


Brana of tetracycline 
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provides 


DUAL THERAPY 


e controlling effectively a wide variety 
of pathogenic organisms 

e supplying and replacing the patient's store 
of water-soluble vitamins essential 
for normal resistance and recovery 


maximum antibiotic blood levels’ 
superior clinical effectiveness” 
superior toleration® 

with a single prescription 


Available also as oral suspension, containing 
125 mg. Tetracyn per 5 cc. teaspoonful. 


Terramycint SF* 250 mg. capsules combine’ 
Terramycin with the identical vitamin formula. 


The minimum daily dose of each antibiotic furnishes 
at the same time the vitamin formula recommended 
by Pollack and Halpern‘ for conditions of stress. 


$Brand of oxytetra 

1. Dumas, K. J.; Carlozzi, M., and Wright, W. A.: Antibiotic 
Med. 1:296 (May) 1955. 

2. Prigot, A.: Ann. New York Acad. Sc., in press. 

3. Milberg, M. B., and Michael, M., Jr.: ibid. 

4. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition, Prepared 
in Collaboration with the Committee on Therapeutic Nutrition, 
Food and Nutrition Board, National Research Council, Washington, 
D. C., 1962. 


PFIZER LABORATORIES, Brooklyn 6, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
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(i) AMES 


COMPANY, INC + ELKHART, INDIANA « Ames Company of Canada, Ltd., Toronto 


DECHOLIN* vin Belladonna 


improved liver function PLUS reliable spasmolysis 


Steps up flow of dilute bile by Aydrocholeresis « physiologic elimi- 
nation without catharsis - relieves spasm - no cramping « no evidence 
of tolerance - helps establish normal bowel habits 

One or, if necessary, two Decholin/Belladonna Tablets t.i.d. gives your 
patients more effective relief of constipation and related G.I. complaints: 
flatulence, bloating, belching, nausea and indigestion. 

Each tablet contains Decholin (dehydrocholic acid, Ames) 3% gr., and 
extract of belladonna “% gr. (equivalent to tincture of belladonna, 7 minims). 
Bottles of 100 and 500. 


*King, J. C.: Am. J. Digest. Dis, 22:102, April, 1955. 
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out of 10 patients’ 


WELL TOLERATED BROAD SPECTRUM ANTIBACTERIAL THERAPY PLUS ANTIFUNGAL PROPHYLAXIS 


Because it contains Steclin (Squibb Tetracycline), MYSTECLIN is 
an effective therapeutic agent for most bacterial infections. 
When caused by tetracycline-susceptible organisms, the follow- _ 
ing infections are a few of those which can be expected to re- 
spond to MYSTECLIN therapy: 


bronchitis gonorrhea osteomyelitis pyelonephritis 
colitis lymphadenitis otitis media sinusitis 
furunculosis meningitis pneumonia tonsillitis 


MYSTECLIN is also indicated in certain viral infections and in amebi¢ 


In clinical use, Steclin has produced an extremely low incidence 
of the gastrointestinal distress sometimes observed with other 
broad spectrum antibiotics. Mycostatin (Squibb Nystatin), as 
contained in MYSTECLIN, ig also a particularly well tolerated 
antibiotic and has produced no allergic reactions, even after 
prolenged administration. 


THERAPY” = 


AL OVE 


Because it contains Mycostatin, the first safe antifungal 
antibiotic, MYSTECLIN effectively prevents the overgrowth of 
Candida albicans (monilia) frequently associated with the 
administration of ordinary broad spectrum ar:tibiotics. This 
overgrowth may sometimes cause gastrointestinal distress, anal 
pruritus, vaginitis, and thrush; on occasion, it may have serious 
_and even fatal consequences. 


Each MYSTECLIN capsule contains 250 mg. Steclin 
Hydrochloride and 250,000 units Mycostatin. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 
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HIH HOEBER-HARPER 
Books of the Year 


Baker’s CLINICAL NEUROLOGY—1n 3 Volumes 


A complete source of today’s knowledge of diagnosis and treatment. Includes mot only the 
more common neurologic disturbances, but also the rarer syndromes and the ramifications 
of neurology in the fields of internal medicine, pediatrica, endocrinology, psychiatry, 
Organizes for prectica) use the known facts of neurology, 
and also includes much original material. 


By 65 Authors, Edited by A. B. BAKER, u.v., Proj. and Dir, Div. of Neurology, Unie. of 
Minn. Med. Sch., 2100 pp., liberally illustrated. 3 volumes. $60.00. 


Werner's THE THYROID .. . Just off press 


Provides the first complete guide to thyroid functions, disorders and relationships. From the 
fundamental biochemistry to the details of treatment, both medical and surgical, including 
laboratory technics as well as the latest radioactive materials, you will find today’s best 
knowledge on any question you may look up. An authority presents each topic. 


By 54 Authors. Edited by SIDNEY C. WERNER, u.0., Assoc. Prof. of Clinical Medicine, 
Columbia Univ, Coll. of Physicians and Surgeons. 800 pp. illustrated. $20.00. 


Korey & Nurnberger’s NEUROCHEMISTRY 


New methods and technics are making possible epplication of modern biochemical knowl- 
edge to the clinical problems of neurology. Here 23 authors, known for their original 
work, report om the advancing frontiers of neurochemistry. 15 significant areas are covered 
with emphasis on topics of clinical importance. 

By 23 Authors; edited by SAUL BR. KOREY, u.v., Western Reserve Unio, and JOHN 1. 
NURNBERGER, u.., Inst. for Living. Foreword by Houston Merritt, uo. Approx. 320 pp. 
$8.00. Ready Soon. 


Wilkinson’s MODERN TRENDS IN BLOOD 
DISEASES 


on hemolytic anemias, 
incledo: C. V. Moore end R. Dubach, W. H. Crosby and W. 
and M. M. Wintrobe. 


By 20 Authors; edited by J. F. WILKINSON, u.v., Univ. of Manchester. 359 pp. $12.60. 


All Hoeber-Harper Books Sent on Approval 
PAUL B. HOEBER, INC. 


MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 
49 East 33rd Strect, New York 16, N. Y. 
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a This sew book is a guide to the present trends of the more important clinical and experi- = 
.¥ mental investigation into diseases of the blood and blood-forn.ng organs. includes chapters +. 
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